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and introduce plants into them, without = 


two, all the part that was ue Th the jar bes 
gon to turn white, and was ſoon after mani- 
feltly quite dead, even when many ſhaors of | 
* Hine plant chat were under water con | 
ils. 1 8 tinued 


found t to be very little: injured. cok 1 1 
mla y fat ly contlads, thavdephls: | 


3 f 9 mr is, 9, . argument, f 
aye By of th RN + a } * 
by, veggtatione. , moons! LG 
© Haviog made. he pregeding exparimonty 
on, inflanmable gir with, t Token W plant, 
1 proceeded to, try, a 05 of 1 4 
without, giving. fach pa 
theſe as to, 1 thoſe af the willow plant, 1 fog 
fr eee baity ike. 7 
grows beſt, in the ſame 
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. W which, . always, 1 


214 4 pinks 


healthy, 3 and of a deop green. colour, 6: 7 
tain ig, I believe, of heath and. v 
Plants in general whereag, in 
cated air, duckweed. ahrays, 
came mk aud d 
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Of tbe, purification of, ait Plants and the 


1 ee ehe, get 0 Pa red 


＋ IE of diy aachen out bferyations o on 6 is 
beck Kr le cafually, wheh, 
in fact, 1 expected 2 a contrary ele om 
A 1e 2 was the | purification of air. in- 
N ured ir 704 or pütrefaci tion, by "the | 
bas wh 275 fants. "BY at that time 1 
Gal nog” la "of the part t wat 
tis bt had 'to act in the bulineſs.” At t 2 
Sobre of yl laſt volume, I had fully 
aſcertaiticd the influence of light i in the pro- Y 
aut f dephil Piſticated' air in water b 5 
bar thn" fubNidiice, Vieh 1'ar füt 
Appen to be a Plant, but no or being ale IJ 
to difcover the form of one, I Lontented'f my 
ſelf wien calling it fimply green matter. 
. wveral 0 of my friends, however, bettet 7 
Teilled in botany than my ſelf, never ente ter- 
tained any doubt of its being a plant; 4a 
I had afterwards the fulleſt convidion that 
it mul be one. Mr. ann, has lately ob- 


_ terved. 
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the — Wat of n en a wist 
cupe. My own eyes having always | 

** I have; as much as pos aided 
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| Witt e common dt, the ted 


ae water was) eupoled'.46 Abe yy e 
phials filled in, pan atith q niokflyers and in 
dude rich dit Hed Water, aud, inverter in 
babe cd nigen aue ef this, gregn 
anner m 0 1er PRAG e 3-0. fende of this 
eas ken als to progres hog 
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; OT Of the Purifi 
2 that theſe ſeeds diffuſe. 9 inſinuate 
themſelves, in a manner that is truly .won- 
derful. 126 rover Wh, yin On F ; 145 MAY 
Without 3 it is well known, that no 
| Man, thrive; and if it do grow: at all in 
. the dark, it is always whi e, and is, in all 
other reſpects, in a weak and ſickly ſtate. 
Healthy plants are probably in a ſtate ſimĩ- 
and do not reſume their proper functions, 
but _— influence of light, and eſpeci ly 
action of the rays of the ſun. This was 
ne .rea teat green matter Was ever 
produced by means of mere warmth in my 
former experiments, and that in jars ſtand- 
ing in tlie ſam «expoſure, but covered ſo _ 
the light had no : acceſs to pure 
air waz collected, none ot the eren matter 
being then found in then 
„This 'F verified akte pieny, by c 
vering the greateſt part of a glaſs jar with 
black ſealingiwax, which b made it Ss 
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wax, but had a thick moy 
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table mattes with which! it abounded þ being 
ther all dead, arid-putridc; 14 bo on nent 
Again, having fillod a receiver ae freſh 1 
pump rater and having waited till it was 
in a ſtate of giving air copioully, I removed 
it into a dark roomy: and from that time the 
production of ait from it intirely: ceaſed. 
Do When I placed: ir again in the ſun, it gabe 
no dir till about ten days aſter, when it had 
more green Murter, the former plants being 
probably xl dend: and no air could be- pro- 
duced till new ones were ſomed.. 
„ With'the dame vine L placed rns fmali 
ſlices of roaſted beef in a veſſel of water in 
———— 2 2 | 


Homage hanna . Panter 
the Weener 91 Ow — 


ini CE Ct te 
one ith greater and yielded pure 


7 W avi Wend aaa alte 


of air. WAS wholly ꝑphlogiſticated. 
net inflammable, which many vegetable faly 
Nancts-yield in the. hang circum NCeSs../1 


That ãt was the green matter, that elde 
the air, and not the mere attian. of Jjght 1 
the; water, might be iuferred from my former 
experiments; and this was my on idea at 
the fitſt, though. quitted it afterwards... The 
- appearance which then. miſled, me; was the 
4 quantity of pure aix emitted by the 
1 was poured off en green 


ended. r ee ihrs 

rance. it Was the green nee net 
the water that yielded the air, I. was 1 
GO the following experiment. 
Having à number of earthen plates c c- 


road wit vie ces Inde fore 
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but none in the others, en che green matter 
was naturally formed in 
but not before, pure air 1 was '7 
en veſſels alſo. S109 10; 


that had never been exp 


IX 
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e Bea flels* filled with freſh 
pump water, and then placed K em inne 5 


ſun, together with othe 


the ſame water, at the lame de, ROT 
en 15 conſtantly 


jo the veſſe > tee the green matte 


them; bereuen 


9 likewiſe uſed wat 


r axles Pr lang" 


4 expoſed to the ſun's light, ſo that it muſt 


have depoſited every thin 4 that mere Tight 


could make it part with 3 and yet in this 
: water, upon plates of green matter, air was 


immediately produced, as well as in watet 
fed to the ſun. 
I was led to theſe experiments by "IN 


oy ing that air was immediately produced from | 


thoſe parts of 1 my jars to which/ green ma 


rom former experiments bappened to ad- : 
| here, not having been carefully dleaned. It 
Was likewiſe an evidence woah it War _ - - 


that yielded wh air, that when, a 8 my 
vered with it had, been made pretty. hot be- 
fore the fire (by which. the plants, had pro- 
bl been e it was. K 0 fot 
3 * this 1 meatig, fully Erisfied, wy- 
elf, that the pure air I. had procured. was 
not from the water, but from the green 
vegetating ſubſtance afliſted | by i ow 


light, I 
concluded that other aquatic Plants, muſt 
have the ſame effect: and going to a piece of 
ſtagnant water, the bottom of Which was 


covered with ſuch plants, 1 took five or ſix 


different kinds promiſeuouſiy. Then having | 
put them into ſeparate Jars of the water in 
which they were growing, and inverted 
them in baſons of the ſame, I placed them 
in the ſun; and I found that all of. them, 
| without exception, were immediately 0 
vered with bubbles of air, which gradually 
detaching themſelves from the leaves and 
ſtalks, where they had originated, roſe to 
the ſurface of the water; 3 and this air, being 
examined, appeared to be, in all the caſes, 


| very: Fe. though not. quite o Pure as that 
| cz ; 3 


P 7 


e 5 

mch 1 had befort ptocured fem th 
grell mätter; the cheafutes or the tem, 
With Wo equal de '6f bitrous air; | 
ee from theſe plants wm: whey! early 
as Pure as the other.” eee 
50 order to afcertain with ants pretiſ 1 a 8 
the teal ötigin of this pute air, ard elpeci- 
Ally t ts determine Whether it was properly 
pyoduct4 by the light, and fortething within 
the plant ( hich, a6 1 found aſterwards Teemg 
ä G be the idea bf Dr - Ingenihouſs 5 erst | 
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* „He fays (Experiments on 5 etables p: 230. that . & the . 
& air obtained from the 22 jb no means alt Tron N 


hk Water, but ait continuing 1. be produced hyia pe = 


0 cial operation carried on in a liying leaf, expoſed. t9 
++ the day light, a and forming bubbles, becauſe the kur- 
« "roundiug water prevents this alt fon deing diffifed 
«e"through the atmolphere,” Asbin, p. 894 he ſays of 
the green vegetable matter, It is wonderful, that, - 
reen matter ſeems neyer to be Akute of yielding 5 
8 Ae tte case air, thbagh it hüs 10 e 
chien wil ihe common atmoſphere, from, which . the | 
& mol part of other plants ſeem to derive their — * of 
« air. , Does this vegetable matter imbibe r from 
«the water, aud change it into aiptilogiticired. air ? 
++ >this does not ſeem to me pn ff ſhould rather in- 
1 cline to believe that the wonderful power eb nalüte, 5 
a ol changing ond bbc another, a f premot. | 


kained in the has, winch-Ioft 
mi former ecmc pe 
Kao" N ws . 
any. air 7. ahi Ka changing the "ates d ; 
Kimi WR Reins 1 mne 


The parculars of the apes — 
follows. + 934 00 meat; Ky 69% Aa Sowy- 
We: handful of cheſs wen * | 
receiver conthiningdigling ounce comniaſunans i 
water, inverted in a baſon of the ſamez and 
ey had yielded between ſix and 
neaſyres of air; L oxtatived-in; 
and found tha t. with two equal quantities of 
nitroos ain the meaſures of the: bolt avon - 
0.8. But the air had been diminiſhing about 
three days, ſo that 1 believe there had bee 
eight Ounce: ET in all, or ene 


. 1 


1 * : 14% 3 823 


ol ing petpetüs ny 1 * tran Se of fabbances whic 
e may obſerve every where, is warte In this 2 


' vegetable. eee eee 
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| Wie zer with morgok the ſame river water, the 


therefore, Aba no ber air as 
produced by theſe plants in this 
1 placed in the ſun. Replacing 


ſache plants were inſtantly covered with air 
pn preg in a very few hours had yielded 
| e than an o unc meaſure of air. "oP 


purity, of the, ar; to which ir had der. en- ; 
rare St en 36 l 31 > 7 

To conclude this! We of bees 
I expelled air from a quantity of this river 


water, both before the plants were put into 


it, and afterwards; „ and 1 found that the air 


contained in it was purer after the plants had 
been confined in it than before, though the 
- whole: piece of water being quite full of 
_ Plants, the. air contained i in it was tolerably. 


ure in the firſt inſtance. The meal; ures of 


1 the teſt, with an equal. quantity of nitrous 


Air i being 1. But the air expelled from the 
Water 


ö wy were mY Allo, 


* 4 


gave e near 
as J have Obſęrved befor 
hlogiſtication of air diminiſ an 
. tity of it, the dephlogiſtication maſt: in- 
creaſe the quantity; and this increaſe ex 
ceeding the quantity which the water is ca- 
pable of holding in ſolotion, 1 5 
detached, a apprary © in an elaſtic f m on 
the ſur face. 
It is alſo a proof Nene proper origin of 
. air produced in theſe circumſtances is 
not the plant and the light, and that theſe 
are only agents to produce that effect u - 
on ſomething elſe, that in all caſes, the 
quantity of air produced bears a certain ge- 
neral proportion to the capacity of the veſ- 
ſel in which the proceſs i is made, never, I be- 


— exceeding one cighth, excluſive of that 


8 „ 


i f - 1 . 
Ws Which 


"how wer, is pretty — ; 
60 an one hundred and alten 


| {ded te 40 f about a fortnight} 
which very little was produced. The 
Uri 1 fecclved From it was twelve ouncb 

{ER res; lich is more thafr one tent 
ths Valk of che water, and as highly de- 
fhlogiſticated4s at Why chat 1 had ever 
pföcdred, Phe reason Why this jar began 
ko Fiera r itnmediately Wa that — : 
matter from forttier experi nts: adhered'ts 


ſeveral parts of it, 5 9442 
At another time I ob 


e e . vater, 


161 j 4 


ſerved, ther whi 


niying air very plentis = 
E 10 apy; e 19 jar All of it, it would, 
ab A Week, yield! oe eighth of its con · 
ichts of air; and examiving at, 1 found this 
Air 1 b ure, that With tw qual quat 0 
7 Ito airy ;ihe theaſures wh the telt were 0. 
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element, exert; and rethin — 
power of depursting air. But till, to rep ai 
near ans rags _——— : 


bay of. 1 duſpsRting als: tha mers 
apes of g plant retain do; much lite ae = 
8 found 2 en 


. ae e Wh ae des 
with i air bubbles; aud continued to give air 
the hole day. This air I obſervedto ſtream 
Adin both ſides of the leaf, and every: part 
ofthe alk nous er and found | 


ſubject eee. ee e an 
entirely ſuperſeded What I might otherwite 
8 have thought of doing in che ſame way. 
Ar appoars fron theſe experiments, that 
air coinbined-with water is Ttable/to be phloc 
_ giſticated by reſpiration, and to be dephlo“ 
giſticated by vegetati 1 as much as air 3 
an elaſtic ſtate out of water F6r'fiſhes, 
as/Thave obſerved, foul the air contamed 111 
the water in which they are confined, and 
water plants hom appear to purify it. | This | 
is no doubt one of the great uſes of w 
and other aquatic plants, with which Kh 


e141 water 
* 4 | = ; : £ 


ol * - / 
water lakes, and even ſeas. PAR as 5 well 
as their 1 for food to a (0-08 number - 

of fiſhes.” 1 6 9 3 . wy x Kii 

Tue expetimen ER) 
may help us to explain Why 
iſſuing from the earth, and emp 
floating meadow land, becomes in timaex- 
Hao of its — of - fertilizing them, 


dee impure kinds. * air load 
with phlogiſton. This ptineiple the roots vf 
the graſs extract from it: 10 that | it is chen 
replete with dephlogiſticated air; and come; 


mary: the plants it afterwards :zomes 855 1 


"oF Aga neg _ 


chat eee fat | 
courſe upon the earth of its & bed a 
means bevornts: ens 
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22 much doubt; hethür the gte 


matter, which bad been the ſubject ai 
the preceding: skperiments, ding, Aver been 
2 pxdperly n iced by botaniſſs. :/The confers 
Seel ay it n Di Vither- 
though eee extron ws: 2 
pati aid to have: them 5 Sunbdtismes got 

worre eee eee __ . 
zs ni ſaid 10 be of . briowinsfh 5 
_Whedeas: thisb urhole plant cm 20t 
tenth of an inch in length, and ailaafs 
beautiful lively green. It will be thought; 
however, I imagine, to come moſt wy N 
under the denomination of the conferva; but 
this not being within my province I ſhall 2 os 
pteſume to give it . appellation, 1 
_ though 


bisdg F big He be lelaeg uhr 30 b 
iner moſs.” m eretbre Entiälfüt 
5 call it, in geher TY ſh 4655 £8 
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5114 Ingenhouſe's Aden ef. We. ogiörbi his vegazable 
matter, as. he himſel] all ws i b aan be, i \ Father extraordi agg 
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cat, 
The water itſelf, of xr ſabiance j in ham We 525 AF 
« I think, changed into this vegetation, ani un — 
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* eſe of 1 e (Grd. 


100 groat a proportion . of vegetable 
hſtanot, in a ſtate of putrefge· 


as to be capable f prod ve 9g sir, in th ſpace 
of a few: days. But though the — Pa- 
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Ee: 


af, 
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-- gram viginabie e * 
top of the jar, if the buſt pabul um bur dt b 


the water in which theſe plants are found, 


the quantity mag be ſo great; as to counters: 


act the operation of che Plage, and phiogiftis 
cate RL pos dan as faſt as it 13 u 
deced: CCC 
s 1 b | 
every proceſs, juſt as I noted ch&appearanges! 
<> Moms pike: Ms 1 "of _ 


welt eee. alrea ay geo = 


by- the experiments recited above, wil o 
| caſional ly receive addmionm confiratations” 
have found a flower and ſeſe todumm 
of gr from rain walter than from pam was: 
ter zving, I Gugpaſe;: to ithenraim te 
containing leſs air to ape tate uh, and 2 
necally alſo in a purer Rate alian tht which 


Un the gr of Juice, A plee 
a n 7 of rain ue 
„% 0 


: lodged Chez. It wih Blend appear foo 


7 — produce pl air is e 1 
a certain quantity of putrifu dive mutter im 


y deſcribe dne nul of | 


is contained in pump water. .-| A Aotingrt 
ian theo. 


* 


7 


6 en ab green matter ap- f 
Ted in it before the 22! of. the month. 
the aath of July, finding no more air 
Produced, I examined it, and found the: 
quantity to be two ounce meaſures and a 
half: and with two equal quantities of ni 
trous air, the meaſures of the teſt were 1.24. 
his rain water, which was received n a 
large tubifrom the roof of a houſe, yielding 
ſo little air of itſelf, I generally made uſe of 
it when I tried the * 1 di ffetent i 
pregnations of whiter. len Auf une 8 o 
The green matter, and eee 8 
production of air, alſo generally appeared 


very late in diſtilled ⁊uater, whi 


ich alſo is 2 
confirmation of the hypotheſis, mentioned 
above. For water after diſtillation muſt, 
have time to imbibe air from the com- 
mon atmoſphere for this plant to operate up- 
"ih an ae e ge produced from: it. 
acc neee found that 

1 en ſooneſt produced in the 

8 Having, on Waise. 
uf n Gd. fe d airs, jar nine inches 
other of four inches, /not in- 


8 * @ | verted . 


vetted-in baſons; Ae asd vi Al. + 
| tilled water, the latter was 'cdvered' witht 2 
green matter /oiv- the th af September? 
whereas it did not appear in eee veſlet | 
title conſiderable time afterwards. 2! 4:7 
In one experiment (from which, how. 
ever, I would not draw any certain ednelu - — 
fion) diſtilled water was more favourable to- 
the production of this green matter than ; 
rain water, which, being collected from the ; 
roof of a houſe, might contain ſome pe? 
culiar eren en to! ee I, 
tation. as 10 Fk 
I put 4 e, of boiled mutton. te the 
belly of a retort, containing : ut! a pint, 
filled with diſtilled water, and an equal 
quantity of the ſame mutton I put into 
a retort of the ſame ſize, filled with rain 
water; and obſerving them nine days aſter- 
wards, I found the latter of 2 reddiſh hue, 
with very little air, whereas the former 
was all green, and in a ſtate of yielding, 
air very copiouſly. The mouth of this 
retort was immerſed in à veſſel of water 
ſever inches deep, and was alſo cloſed with, | 
. 4 a cork, 


/ 


nn — en 
| TY which wad a very 3 
m iv, in order to cut off, as much as polls 
ble; all communication! with the external 
4s, Pethaps: the feedy of this plant might 
Have been in this water previous tocits 6x64 
pose, though it had: been diſtilled. not 
* W the NG eee 
bes i pin ated 8 Sad ain. 3 
The med ar, ee _ gone, andithe 
was left. But 1 likewiſe A this plas = © 
Water impregüsted both with commen falt, 
and with Jatipetre, whicts inipreguations Wa 
ter weill not part with in the open M 
Phe water was impregnated wittn come 

Son falt; ſo as to make it of about the fame 
degree of ſaltneſs wich that of fea. water; and 
is Was 63poſed in à tube an inch in diam» 
bers and three fest long, invuer tech in a pot 
of the fare water / Alb the tide. of the 
tube wis in tire aearly covered with ſmalk 
green Knobs, almofi contiguous to each 
or, and bet with ech an uniform con. 


ing 


peared; and tlie air, Gen examined, 
found to be of the pureſt” Kind, without t wy 


ny yy bod arg I... 
Lao nn pitt: — 


At wit als prscurscd br the Latte ine f 


fidifir tube, RIFE it tire färtle Mantrer, with 
Water ithpregnatedd Witkr an <quar Suti) 
of ne. But the alt in tis à ppearet abt 


ts be quite {o pure 48 that in the water It im. 
| Pegel with common tale.” SAL SHE GET 


Having im Pregnated 4 qu atitity of et 
vety Way 6 with fed! ai air, 'T paced jt in 
at inverted phial, and obſerved ar" 6 
ith matter app eared i in it of a long tithe; 
but When the fixed air "might be ſuppoledt th * 
Hive made its eſcape, the green m wats = 


leaſt mixture of fixed air i in it. "With t two 


equal quantities of nitrous air, the meaſures 


of the teſt were o. f. 
In order to obſerve on what part of 2 


veſſel of water the ſeeds of this plant wou 14 
firſt fall, and in what manner they would 
then propagate themſelves, I placed! in the 
ſun a glaſs tube one inch wide and three 

feet long, in an inclined poſition, but with 

. . . 


* 1 


its: me outh upwards filled. Wink leg Wir 
ter. The, green matter firſt. appegred, in 
ſmall ſpechs, about two. inches below the 
ſurface of. the Water, ON; t the fide ita which 
it was inclined, then en the ſarae fide ug 


1 


the middle of the tube, and laſtly, all, . 


botto n was covered with it, On the x bole, 


the tube preſented the appearance of th et 


having. been: let fall 1 —— it e e. 4 
and, paſſing through. the Water to have | 


„ 


ed themſelves wher re. they, happened to im- 


IETI ITS TI un 


P inge. — 9 Ha id. the tube been placed N - 


* 


dicularly, the green matter would, 1 ſfuppoſe, | 


have. appeared firſt at the bottom of it, 
indeed I have generally f found to be the an 
aud would haye 7 0 itſelf ee We 

to the ſides of the tube. 


6—ꝑ—ELᷣ 


%. 


ating e OI IU Ons Y Bobtel i e 


Bin 18 E a 1 "gf nin wy . 
| T. wy „„ ett 664 pop beit fe 


of the Prod auction of. green matter,” an 


$41-+z 


11 5 air, 'by : means of various e E 
our 


ELF 
"SUBSTANCES in water. © | 
Þ Þ 12 . 1 5 4 - OS” 5% . 


* green creed natter, or wwarer m, 
was planted: and propagated w 

and produced air more en „in dome 
| circumſtances than in others, and 8 
ous ſubſtances, animal and v le; 
favourable to it, and others of both Kinds 
unfavourable, I tried a great variety 4 t lern, 
and mall recite much of dne pa 


The moſt remarkable circumſtance at 
8 theſe experiments was, — 
ſubſtances, concerning which 1 could have 
had no ſuch expectation a priori, inſtead of 
admitting the growth of this plant, when 
they began to putrify, and diſſolve, which 
was the caſe _ moſt vegetable and animal. | 

# _ fubſtances, 


ſubſtances, yielded from themſelves a very 
great quantity of inflammable air; and it 
made no difference whether they were placed 
n the ſun or in the ſhade. Whereas other 
fobſtances, which, if they had been confined 
by quick-filver, would have yielded, by pu- 
tdfadtion; inſfammabſe air alſo together with | 
a portion of fixed air/ only ſopplied the pro- 
per pabulum for this green matter, and te 
wholeproduce was pure dephlogifticared ar; 
the phiogiſton, which in other circumſtances 
air, How / gbing to the nouriſhment of this 
plant; whych/ by en e, 5 e A . 1 | 
; fach/jjureiarr, © 22125 
I ſpall, in the Gel bs er acc; 
d che enperimedte E maile witty the /edves 
of plants, and them with ſome other parts 
of-them;- confining. tnyſelf chiefly to fuck as 
are commonly uſed for food; Having in 
that! dlioice 4 view to the' principle ausrii 
lion. baßden ret ſucks Sy nm 
95 hand. 10 
5 the 560 of Junk; 1 put 18 e & 
fins, cabbage. to a- larga jan of raum water 


Gib ich ee to be 4 little 
turbid, and the veſſel contaideil three ounce 
meaſures of airy do: part of which. was fixed 
aid, aud with: two. equal quantities of tit» 
trous air, the meafures of the teſt were 1.4 
Having changed the water, and leſt he cab- 
bage in the ſame veſſal, on the; i Sch. f July 
there was in it fx ovnee: nieaſfures of ait, 
Which was ipereding, very rapidly; all the 
water being very green; but after the 1 9b. 
kale more air was produced. At this timg 
1 collected teu orines meaſures no part of 
which was fixed! air, and with. two equal 
quantities of nitrous r, the meaſures of the 
teſt Were 0:67; Fhe n ee nem 
but nns ofen | nut e 
LKeplacing Ae etl wat 
en the 47th of July ſeveral ounce meaſures 
df air, were: produced;: and on the 29th I took 
from it:erghtounce.meaſres; the production 
of air having: ecaſed: at day; or two before. 
This qr was quite as pure as the laſts for 
tho meaſures of the teſt were o.. and the 
bage was ſtill ſoft, but not in the leaſt 


PE IN WTI IIS 


5 that! the ten, which mould: hed com 
ſtituted the ſoſfenſive ſniell of the cabbags 
(and no putrid vegetable ſubſtance is more 
offetifive)! was, in this caſe, imbibed by this 

nter moſt, us falls is it was produced by the 
pteceſd of puttefaction; and the veſſe being 
lige, there was no ſupe eee rte 
| on. ro conthaminate the dir. 11 Fre „ 515111 
u ordof xb try what effect ü lar 
ty of cabdage in proportion to the ſize of the 
Jar would have, and alſo what would be the 
difference of its putrefying e en bs ky 1 
mage ee experiment. % id 


ieafures' of 7 cabbage: into a ſmall er 
| water in the ſun, and in a ſimilar veſſel an 
| - equal quatitity uf the ſame cahbage in a dark 
in the ſun had a whitiſh appearance, and 
| about an ounce meaſure of air was pro- 
duceed; but at tbe ſame time there was a 
much larger quantity of air produced fr m 
the rapes: ofa the dark, the water being 
turbid alſo; T de day following I examined 
the air from the dark room, and found it o 


„ 


cabbage eas: bra ed ih 10 ty off 
— —— Gnailcunig 
portion. of which, perhaps one — f 

was fixedi air and the ine htly: 
mable, ION 41. 


| —— ee 50 
air in matſhes! The reaſyn why WOE" 
5 boge in the ſun! alſo produced! inflam bl 


air (though it was not ini ſo great a quantity: 


as from the cabbage im cthe dark) was thats 
the maſs of it was too great for the capacity: 
of the veſſel. There hadcrabſo- been verys 
little ſunſnine/ e e been! 
_ or Nears | 5 a 75 ; TG 
5 enen ednnallſag they ited; 
meaſures of rain water; On the third f 
July it bevame' turbid; and two unte tices" 

ſures of air were produced, ths fight pros: | 


os 5 e | 
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A branch Abena eee 
of rain water, the aBrh of June, had yielded: 
but a few bubbles of nir anche zyth of Ju - 
iy, Ha res Gr: nor e ee ou! "= 


eee 0 of ak of 300 Lenka my -M | 
an aunee meaſure and an half of air, ſo pure 
hs with two equal quantities of nitegus 
air, the maaſures of the teſt were 0.663 
ws it would probably have yielded more 
At che time of che firſt obſervation” 
1; dead che Plan Was, US: e 
Putrid. . 
The green 3 rant; 1 8 
plant Was of 3 eculiar ſpecies, Avite differ 
rent from any thing that I had even Ohſerrad 
before, or have ſeen ſince. Obe of che ber- 
ries of the #unge . With: oovered wih 
ts 


i, ang erhihitad 
% figure 4s dae e 7 


. filaments A $ 2 bien 
aheut half gn iugh in lng - > 
dicalacly Sem dhe ſurface, of. dike: 3 5 
This beautiful appatrance was frfk-inaticed 
by w frisad M. Scholofield,; ho hadofast 7 
vauxed me uh a ißt chat farmer: This 
Wass grobably de proper mne faut inali l 
The next experiment exhibitg ver cl N 
the difference batween t lh cad of E 
ae e lights wah xeſpo$k; 40 he hie 
this inquiry. On the 3oth of July L Saad, 
half a euch ee eee d 0. 
veſel.coptaining Seventy; « ownce meat F 
viates in zbe ſuns and ca he 208 of Aut 
g 4 -togk. from. o unge Wesſu ze of: 
ale, ſo pute chat. With zwo equal guayiitioe. 
of n 6 meaſurgs of the teſt were: 
+ m PORN 83 | 


— 


— — . — R——s ——— K — 
— 3 * — — — Gs 9 
. , me aa 
N PL 2 n n 1 * TER ——_— _Y 2 
- 
K $ 


* 


— — 
7 
— — 


ta of air; but®bti" . 
TEE dlnrity was manifeſtly Amed, and 


i 
| A 
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e. kept 0 


jo — — —.4 
mber e e . enen | bo this! 


wn hangt ins rg 


*60... | Hi # fig on 
only [flower bee of webe 

bite 10 Ble. Of theſe, on the 28th öf- 

June, 1 put 3 dwt., into à jar 1 

about forty ounee meaſures of rait 

and at one time , en P 


; lea 
7 249th Or July the! 


ed to have ielded about! an ut | 


any mire fixed air, d very nearly 
Pillogiſticared, * meaſures of the teſt be- 


, ET ing 


+ 


1 
XN 


= © 


—__ firſtoproduced,c[though: there had b 


The Ulis had na bad nel 
doubt not but the phlogiſton, Which is 
ways eihaled in great quantities from . 

flowers had <otitributed: tocdiminiſh and 
phldgiſticate the better air: that had beer 
en but 
Attie or no ſappearante of Bren matter in 
this vefſel. 0 oat N 4 kf uf 001 els | 
Potatoes found :t6 afford an excellent, 
| pebulund for tllis vegetable matter, and cone 
quently to be exceedingly favourable to 
be pralaglen cf pure ait but 8. 5 
t at all- when they: are boiled. 1 e 
65 Ong the. 24th of July, a. potatoe, widghs 
ing 2 0. 2dwrt. 12 grains, cut into thin ſlices, 
was put into ar gar containing a hundred and 
freer: ounces of rain water, and placed in 
he ſun. in a day or twa the water became 
turbid, =: air began to be emitted; the po- 
tatoe being quite covered with. the Steen : 
matter; and on the; 28th all the water in 
the veſſel was ſo full of green matter float- 5 
ing in it, that nothing could be feen in the 
w_ of it. At the ſame time · a low: jar, 
about ſi (: ounces, of :vegter, with, . . 
bie 5 e a ſmall | 
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: ſaine'appearancy. Ted 201 3:14 


having a com 
the baſon in which it was inverted by 
glaſs tube, with a very fine oriflc# in the 


I could procute vy means of theſe potatoes, | 


A ſin: ane 0 fs, hat __ 


: Aﬀterwards, on ih I of „in L, 1 put 5 


llices 6f potatos into a tall jar contain 


ſix ourice medfures of water freſh diſtilled, 
unitation with the water i 


cork with which the jar was eloſed. Abbut 


the 26th of Auguſt I obſerveũ theſe flices of 
potatbe to be à little green, and on the 240 = 
th y were wholly ſo, the green thatter firſt 
appearing in tlie baſun in which 'the jar 
ſtood, which was ky aorh Oy N 


time with rain water. 
In order te try thn vt 4 


which appeared to be ſb well adapted to the 


| purpoſe, 1 put three of them, each About tus 
bigneſs of a all waluut, Ante a Veiel den- 
taining 35 dunees 
yielded fe ounce medfutes'of Ar, is pars 
that, with 'two equal quantities of nitrous. 
Wo. air, ths rncaſurts of the teſt'wero 6.54. The 


of rain water. They 


babe mers "quits nb beuld not be 
ſaid 


” poſed to the ſun from the aAth of Jahn in 


ſiid ta be loffentive 2 Agai ins from 4 fliced a Fl 
patatee weighing /2 02 3d wt Iain ex 


a jar contairting/1 15 ounoeg of ram warnt, 
1 took, on the 6th of Augultz tan dme 
meaſures uf air the meaſubes of tir volts 
with two equalquantitiesof nittous air being 
8395 the potatoes quite ft as thoſs abu 
L“aſtly, from 15 dwt. of tailed: Hatataes, 
5 dich had been expoſed in the ſun à Wing 
time, in a fall receiver, I tovk about half 
an bounce meaſure of air, a finall- propbotion. 
of which was fixed alt, and the teſt phlo- 
gifticated” air. This potmoe | was never 
green. What would hart been the teur 
if the: quantity” of wings en dees 7 | 
I cant tell. 1 
From three 1 4 . exp 
the lab in Folk contaitiing finety 
of water, {I tock nine ounce welt 
hr, 40 pure that, with wo equal” quanti- 
ties of nitrous air, the meaſures of © he den 
wer %%% f 
Nothing 1 ever tried was, A 3 
more unfavourable to the production of 
e E 2 _ ©» * - "Pw. 


een re He jem, and 
poſiog them to the ſun in a very Karge quan- 
city of water, that I ſucceeded to malle it 
admit the green matter. At leugth, how- 
ever, from 6 4 durt. of onion, expoſed to the 
ſun in a jar containing 200 pay! of water, 
from the 6th of Auguſt t the 31ſt. I got 
ix ounce meaſures of air, not in tlie leaſt 
ioflammable,' and ſo pure that, witk to 
equal quantities of nitrous air; the m afure 
of teſt were 1.2. At the ſame time 1 had 
| expoſed 1 1 dw. 23 gtains of n onions 
in a jar containing 3 ounces of water, and 
on the ↄth of October following I took of 
it a little more than half an ounce meaſure 
of air, all of which was phlogi Hcated. It 
extinguiſhed a candle, and was not at all 
affected by nitrous air. There had been 
twice as much air in the veſſel a month or 
; fix weeks before, ang chen It was. er 
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e * in, oh megng 2 


s wt mT. "1 


TT * knack ve h 
dhe "whole e, "tore enn i 7 


gerablts3/ aud aufe er ts als 


e e 7 


Pu, ot 1 


of this aquatic —.— and 
E. otwithſtat 


878 ch br chi s gibeh vag tüble Water 
5 ee "of pure al ir from It, Maſs . * 


— 


8 F 1 L 
Sv + 4 5 


hdd lod, ond Goo "my and 


| was diffuſed through; the whole, mals of 


| water, making it very turbid. About 
d of June rhe Rd" mutter became, as Ar 


a” ® 
Pit ET 


| as vegetable” fibſtance 15 


If 405 was pe eine Beg. - 

quits pate; but, the Henſeſt part 
green, matger adbered..to. th . 7 
Rhone 83s tram, gn. the . 1 ; [id 


Ahne Aid got ewig; Ibis air. wh, 
of July, when 1 found four. 


as 


ö perceiv 


— Matter 
placed ir n the dark ver had any air, hoer 
Was tee ed from it afterwards, when 
"ge wes hhawedinteches or bath zi ile 
On the 10th of Auguſt Jex poſed in the 
An. in adarge retort of rain water, 3 dwits, 
| toaſted. beefy the neckiof. there: 
| tort: nett angel lin water, nine inches 
deep. ina q̃ar that nearly fitted it. and; morer 
over dloſad with a cork, in, which was a 
n. _ pexforgtion fee 99:40 Raye 3&4 . 
oſſihle - 6¹¹ bs "1199150 15 J 170 v1 8 5111 
On the th of SeptemberiI took fr - 
two thirds of an ounce meaſure of air, all 
i ron The fleſhahad never turned 
green. During the ſameſtjmę I had.expoled = 
rr 6:grains- of the ſame bepf in Ar 
ceoutaining 200 dunces, of pump water. 
arhich had turned grees and yielded denblo- : 
tic 1 ir. aa the nag ah beet 
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1 bee it 0 3 ne © ounce, male, e 
part fixed dir, and: Ja pare thats Vi 


© exhanttedan: 5 rn 3 Ulaupe 
Op — Lawts; of 
boiled veal i re eee n 


equal guantities- of nittous. att the meaſuses 
of the teſt were 0.82.7 The water was- n 


men "Was ahen an 


em. indes, af it. into a — 
{IF y ar. ** all. But on ehe 


* — fi 
1 taſt were o.g. The fleth kad no coherenee 
qa Nill was offepfive ; but on che 29 ch of 
July 1 took» from it four ounces of dir 
equally pure with the former, and on the | 
ſiteenth of ' Auguſt halſboan ounce more, 
| and then the gar bad yothing offenfive init. 
he proceſs With a 'roafted? genden of 'a 
8 exlf's ve wont on jolt as che above; with 
this difference, which L'chovght- te be a nt 
tle romathable, tat all the water was of a 
veddiſh/ hue before it became green, thou 
chere wie uo blood, or any thing red, in or 
about the tendon.” The nag: it reer 
after wards was very pure. 
Perhaps the moſt ſatioftory Aer ments 
chat, ean be made with beſpect to the pro- 
Aion of pure air, by meal of —.— 
erefackion ufforde it, the oe! of light 85 
it, aud again the influence of putreſsction to 
deltroy that air, wore ſoma that 1 made with 
4 e — nn 5 


n 1 A di . 41 2 5 2211169 C 


45 1¹ n 20 Anh 


| meat, of ce 
On the anſt of June 1. put u dead mouſe 
jute a jaw containing 200 ounces) of watery, . 
rnverted de a hafen of the: fame, wibhn I 
placed in rheiſun, At the aims rinevT pu 
inothet, mou © into a far af che fame He, 
fed with che fune Ie 5 and la A leilh 
che dati. 4 this veflel the wilter was 
never diſtuloured; aut Very Lietie dip uu 
E pales him a aheimouſe zn tte 


copiouſly, „Are eee whole 3 
was full of this thick een matter, and air 
PSP as ſoon as it approached the upper 
re as — ee eee m 


An order to eee ee N | 
mouic, aud-wuiffing cha turbid green water 4 
into t pants, I put mne half of it ⁰jP» — | 
retott en en other 


into 


141 ; 17 
1 þ 


b eee in ther dark —— * Gaglt z 
Eng ſoonafter 


| blaſs. as the extention of 8 | 

10 all the parts of the animal {yer would . 
p been te 1, Al ad not/ſeera'to. pra 
a miiſ@much-adyantege, - doids zig dg Shun iow 
By means af a iquantity of the brain. of 
x hecp, and alſo ofthe l. and ef the 
liver, get Sy — 


of 1550 wo exatthj like'thaſ@wwhi 
beers: already dt ſcrĩbed; and dtherefore hot 
c requiriog/to be repeated Theke labſtances | 
TY immorſed in rain water were preſently co - 

i vered * m 


94 11 
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ara e theimhcloibodjin- 


das 68: ſar; mutton,” 8 DO: 


5 I F a 1 
* a A 0 


ter, which iu a few days was green, aud 
produced air; but before the 16th of Auguſt 


ſcent ſubſtan 


# . 
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ter and the en air fr 


was Wc copious. 


- Bicthiwen: ee | 'the craflumens 
evi efctheblShilinebec ed to the;ſ 
in a Jar of rait water colitaining 200 unde 
but it was always red, and never Slethod 
more than an ounce meaſurs:of! „the 
We. de 2 was ph ogiſticatet 


manner ten days, nor ee which 
had a mall quantity of mutton gray in 1t; 
About half an ouuce of ſheep's gail was 
ara together with the gall- bladder in 
which it was contained, on the 2 5th. of Ju- 
ly, ii a veſſel containing 200 qunces uf Wa- 


it was almoſt all/abſorbed, at ſome time after 
was wholly ſo. Gall, being a very. putre- 
ce, might act as we moufe i in 

t recited above; ſo that per- 


62 „ hgcLable\ Mo FW 

hept with leſs quantity ef Ball er by 
withdrawing-it in time, 1 might have fuc- 

0 — err ede N toy 
nen not to obſerve from theſe 

the admitable proviſion there is 
in nature, to proven] or leſſen; the fatal effects 
of putrefaction, eſpecially in hot countries, 
where the rays; of the ſuts are the moſt direct, 
and the heat the moſt intenſe; For whete - 
as animal and vegetable ſubſtances, by ſine. 
ply putrefying. would neceſlatily taint great 
tnaſſes of air, and tender it wholly: unfit for 
reſpiration; the ſame ſubſtances putrefyiog in 
water / ſupply a moſt abundant. pabulum 
for this wonderful vegetable ſubſtance, the 
ſeeds of vrhich appear to be in all places dif- 
perſed inviſibly through the atmoſphere, and 
capable, at all ſeaſons of the year, of tak - 
ing root, and immediately propagatiug them · 
ſelves to the greateſt extent. By this means, 
inſtead of the air being corrupted, & vaſt ad · 
dition of the pureſt air is e hrown 

into it. . ; 83 
By this means alſo MS: waters 2 
rendered much leſs offenſive and unwhole- 
ſome. 


which 1 grow 3 in the er abun- 


— . 


ſome than they would other wi be. That 


froth which we alſo ſee on the ſurface of . 
ſuch nn tene is apt᷑ t ore * 


— air, ſupplied * by aquatie planes 


bene with rer ben dhe un 


_ ſhines theſe plants may alſp be ſee d niit 
| gone quantities of pure air. 19 ENS 444 8 NN 


Even whete animal and vegetable ſub- 
Fre putrefy in uin, as they ave e 
moiſture in them, various other Atits, in 
the form of moi, &. (find 2 pr 
ment in them, and Deren aa 


derable part of the philojiſtic:eftiovium inte 


their own Wer ebe, ae, — vitre( 
to FRO the ſurtoundiut atmoſphere. 


good never fails wwe 
vor of al the rin rowhith/ p 


neal dre Ennert. 1 


eeive end uStre, this moſt wonderful and 
 bxcellent proviſion. 
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Of air produced by ſubſtances putreſying in 
er ien 140, FEPL IL 9439051 lig 


iet eee cl ni Mig evans doider 
HE, Kuperimenits;/retited: in this and 
the following ſection were entered: up- 
en chiefly. to: diſcover: thei principle nu 
trition in vegetable; andqaiimal ſubſtances; 
and they m to lead us to ſuppoſe, that 
this principle is phlogiſton, or the principle 
of inflammability, in ſuch a ſtate as to be 
capable of becoming, by putrefaction, à 
true inflammable air, but not generally ſuch 
as to burn with ex ploſions, but rather with 
2 blue and lambent flame, mixed with a 
certain prbfottinn af | ſiged air. eee 
In the puttefactixe proceſs the phlogiſton 
16 merely evolved, and not again — 
with any thing, except, what may be, ne- 
:elary, to its aſſuming the fora rm 
mable air; but in nutrition it is imm diate- 
1y held in ſolution by the gaſtric j Juice, ond. 
in, the chris, formed by 1 it... Bu | 


of the ane eee, 9 and hs 
firſt inteſtines, without having all its phlo- 
giſton incorporated with the chyle, that ; 
principle remains in the excrement, where 
it is often ſet looſe in the form of inflamma- 
ble air, the ſame form that it would have 
taken if it had gone through the ſimple pu- 
trefactive proceſs. The phlogiſton of the ali - 
ment, thus entering into the circulation with 
the chyle, after anſwering purpoſes in the 
animal ceconomy which are yet very imper- 
fectly known to us, is throw out again by 
means of the blood in the lungs, and com- 
municated to a n is Nee 
byi dt. % % tt 0 e ee al 
All RS" not s contain 
phlogiſton, but Ibelieve are capable of yield- 
_ ing a proper inflammable air by putrefaction. 
But in the following; experiments, on ſach 
vegetables as are generally uſed-for food, 
roots ſeem to yield it in a greater abundance 
than other parts of plants; but there are ſome 
remarkable differences among them in this 
reſpect. For though it was ſeen in the laſt 


a that potatoes are exceedingly .fa- 


F vourable 


 _ -þ from fubſSances 
vdurable to che growth of that green vege- 
table ſubſtance, which yields pure air ſo 
copiouſly, owing probably to the phlogiſton 
they contain, onions, perhaps equally nutritive 
with potatoes, are exceedingly unfriendly to 
that plant; but then they yield inflamma- 
ble alr in an aſtoniſhing quantity, when the y 
are left to putrefy in water. This I rather 
ſulpect is a proof, that onions contain more 
pPhiqgiſton, and mn more nutritive ſub- 

5 mrs of the two. I NICHE 

On tbe aß th of June n to the fon 
adde. of onious in a jar of 100 ounces of 
tiver water. inverted in a baſon of the ſame. 
They preſently began to yield air, but with- | 
out ever becoming green; and on the 15th 
of July the quantity was fifteen ounce; mea-_ 
| ſures, a ſmall part of which was fixed air, 
an@ the reſt ſtrougly inflammable. The wa- 
ter was white and ne hs the a air- ik a 
m__ fimell'of onions. 

About the ſame time 1 | obſerved: aha it 
made: difference, with reſpect to the qua- 
ty of this air, whether the onions were 
e ght W ta dark, the prin- 

| cp. 


this ae And ee 1 obſerved the fol- 
lowing differences in the quantities of air 
produced it: the ſun and in the ſhade, they 
were not uniform, and therefore muſt have - 
depended: upon ſome nne en 
circumſtances, | eri vetles „ch 
On the 1th bf y 1 his two-onions, 
each weighing an ounee and a quarter, in 
the ſun, and two others of the ſame ſine, in 
a ſimnilar jar in the dark. On the 23d Pex- 
amined them, and had 24 ounce meaſures of 
air in the ſhade, and only 12 from thoſe in 
the ſun; but the latter was more ſtrongly 
inflammable than the former, whichi'burned 
with more of a/lambent flame, 1 both 
ſomething more inflmmable 10 an 
marſhes. eee 1. 
— 18 quantity of of dhe a air, e 
the! time above-mentioned to the z0th of 
July 1780, 1 founch it then ſtrongly iuflam. 
mable, litle inferior to the inſlammable air 
from u | Perhaps the fixed air, ich 5 
bag been nnn was now oo] 
94 2 | Paar 


_ Air from ſubAances * 
pletely expelled from it. It appears, however, 
that this kind of inflammable air has an in- 
flammability of as permanent a nature as any 
whatever. The air from marſhes alſo, which, 
with Sig. Volta, I doubt not comes from pu- 
trefying vegetable ſubſtances, I vs w- 
found to be equally permanent. 

On the 1ſt of | Auguſt I took two halves 
of the ſame onion, (which was an old one; 
and beginning to ſprout) each half weighing 
17 dwts. 12 grains, and I placed one of them 
in the ſun, and the other in the ſhade, both 
in ſimilar receivers. On the 24th of the 
fame month, that in the ſun had given an 
ounce. meaſure and three-quarters of air, of 
which one-fifth was fixed air, and the reſt 

inflammable. From that in the dark I took 
A2 ounce meaſures of air, one third of which 
was fixed, and the reſt inflammable. From 
theſe experiments I was ready to-conclude, 
that onions (and therefore, probably, other 
vegetable ſubſtances) would always give more 
air in the dark than in the light; but the 
following experiments ſhewed chat Ra is by 

; 0 means the caſe always. F $5939 51. * 

| 28 „ 


| puireſying i in water. 69 85 
The 3oth of July I placediin the ſun, i ina 
- 7 * containing fiſty ounces of water, a part 
of a freſh gathered onion, weighing 9 dwts. 
and alſo another, part of the ſame onion, and 0 
of the ſame weight; in a veſſel of the fame 
ſize in the dark. On the 24th of Auguſt that 
in the ſun had yielded three ounce meaſures 
of air, all inflammable, and that in the dark 
had produced as nearly as poſſible the ſame 
quantity, and as inflammable, when the fixed 
air that was mixed with it was waſhed. out 
of it. The fixed air which had been extri- 
cated in the ſun had been diſſipated by means 
of the free acceſs of freſh M.... 
Upon a former occaſion. + got — x- 
1 air from onions confined by quick- | 
| filver; but then they wanted moiſture, or 
were not kept till they were properly pu- 
trid. For 1 have ſince got inflammable air, 
as well as fixed air, from onions kept in 
quickſilver, from the 2d of September, 1 779. 
to the 31ſt of March, 1780. The onions 
weighed 12 dwt. 20 gr. and the air was half 
an ounce meaſure, three. fourths of which 
was fixed air, and the reſt inflammable, þ 


70 Air from fubſances 
appears from this, as well as many other ob- 
ſervations which 1 ſhall have occaſion to 
mention hereafter, that neither fixed air, in- 
flammable air, or nitrous air, can be produ- 
ced without a conſiderable quantity of was 
ter, part of which we may therefore proba- 
bly infer enters into the compoſition of theſe 
kinds of air; though when they are formed, 
1 know no method of Auers and _ 
ducing that water. 

Both carts aud par ſnibr „eld great 


Z quantities of inflammable air. and equally 


iu the ſun or in the ſhade. I 'was at one 
time much amuſed with obſerying the in- 
flammable air ifluing from one of the carots 
in the ſun. It came ſometimes in a con- | 
ſtant ſtream, or in large ſucceſſive bubbles, - 
from one particular place, neither at tlie 
centre, nor near the outſide of the carot; but 
in the — where, the air ir holes are the 
Aſt. — | — 1-578 5 
To betet the quantity of alt grothiea 
from * a given weight of theſe two roots, T 
laced as much of a parſuip as, by ex pel- 
Fog water from a —— veflel, I found 
to 


ta QccuRy.., the ſpace afi24 9 dune eaſures 
of water, in the ſung rand. the, peat, Ga. 
took from it four ounce meaſutes off air, all 
ß ned air, the reſiduum extinguibing a 
candle, This way, on the agth af July, aud 
on the 31ſt of the ſame month L took. from 80 
it four ounce meaſures more, of; Which two 
thirds of an ounce meaſure was inflamma : 
from .it four ounes meaſures, ont fourth of 
which was inflammable, exploding with 4 


blue flame. Laſtly on the agth of Auguſt, 


perceiving that nõ unqre air would be pro- 
duced, I took from it ons third of an ounce 
meaſure; one third of which was fixed air, 
and the nl not .infl: ee N Phlo- 
giſti emed. ont vid d 262,00, 
From an mob 0 Get an 
ounge-meaſure and half of water, [Expoſed 
to the ſun in rain water, from the aöth to 
the ziſt of July, I took ten ounce meas» 
ſures of air, of -which/ an ounce: meaſure and 
half was ſtrongly inflammable exploding 
with à red flame; and on the 4th of Au- 
m L took from them near four ounce mea- 
F-4 ſures 5 


+ 


ſures of air, of which mote than' one half 
was inflammable. Tlie water, which had 
a large ſurface, had probably abſorbed much 
of the fixed air. This, however; was all the 
air 1 theſe carots would yield. geg 
An equal weight of carots, en poſed the 
| ater time in the dark; yielded nearly the 
ſame quantity of air. but only a ſmall propor- 
tion of it was inflammable. This, how- 
ever, I do not attribute to the darkneſs, hut 
but to ſome other unknown cirdumſtance. 
A ſliced zurnip freſh: gathered, weighing | 
near three ounces, expoſed in the ſun in rain 
water, yielded twelve ounce meaſures of air, 
one third of which was fixed 0 and the 

| reſt ſtrongly ibflammable. 4 4s (1s 
On the zoth of July two ounces-'of tur- 
nip, freſh gathered, were placed in the dark, 
in a veſſel containing ſeventy ounce meaſures 
of water; and on the'24th of Augoſt I took 
from it an ounce meaſure and a quarter of 
air, of which one ounce meaſure was phlo- 
giſticated, not inflammable. The Water 
was exceedingly offenſive... This phlogiſti- 
cated air had r 1 doubt not, inflammable 


5 - 


in its origin, and in much greater quantity. 
When a turuip was ſliced very thin, and the 
quantity of watet large, I have obſerved be- 
_ that dephlogiſticated air was produced. 
Fruits, I found by no means favourable 
to the production of pure air. Like the pre- 
eediug roots, they putrefied, and yielded 
inflammable air, mixed with fixed air. From 
praches, both in the ſun and in the ſhade, 1 
got air, three fourths of which was fixed 
air, and the reſt inflammable; but on this 
occaſion the quantity of air produced iu the 
ſun was twice as much as that produced in 
the ſhade; though the quantity of water in 
vhich they were expoſed was the — 
the peaches. themſelves were, as far as I could 
perceive, of the en _ and in the n 
Mating „ kes Too 10k Te e 
I placed two Morella edna one in the 
ſun, and the other in the : ſhade; in equal 
veſſels of water.” From that in the fun I 
got one third of an ounce meaſure of air, 
and from that in the ſhade one fifth of an 
ounce meaſure, both inflammable. I had 
the ſame reſult with apricats. e 


Having 


74 JO. FAIRE, 
Having found the capacity of tbeſe nutri: 
tive ſubſtances to yield inflammable ait, I 
next tried whether they would part with 
any of it in boiling... But I found that noue 
of them did, but only in putrefying after- 
wards; ſo that this mode of preparation (and 
the ſame I doubt not would : be found to be 
the caſe with roaſting; &c,) does not deprive 
any of theſe aliments of any a of their 
nutritive power. 8 58 beats 8 
From 19 dwts. 18 grains of EY exs 
HP by boiling in river water, half an 
ounce meaſure of air, of which one third 
was not e IPs aer and neee 
a Fandle: N 297 ; 
From one ounce 15 lr of 2 I got 5 
hs quarters of an ounce meaſure of air, 
of which half an ounce meaſure was n | 
ee ir , ov Hens bean 1 
From 1 0z. 16 dwts. 12 grains i6E cards 
1 got three quarters of an ounce. meaſure of 
air, of which about one ounce my 
was phlogiſticated are. A born 
Theſe differences are bebe ag 
one of the air, no doubt, came from the 


water 
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Fig! in water, yielded each more than two 
ounce meaſures of air, one half of which 
Was fixed air, and the reſt inflammable. 

The onions yielded only about half an ounce 
meaſure of air, but it was of che ſame ki d, 
and the lettuce gave only a tenth” of an 
ounce meaſure, in which nothing could bs 
perceived to be inflammable. But I did not 
begin to collect this air till a day or two * ; 
ter the proceſs of boiling, when' I' perceived 

ſome of the ſubſtances to be in LY {ORE a. : 
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SECTION. vi 


of air produc by various ſubſtances purrey- 
e "IP in ebe 1 5 


5 F 


77 2 mas time that I was endeavour- | 
ing to find what quantity, and what 
kind of air, various ſubſtances would yield 
by. putrefaction i in water, I was willing to 
aſcertain, the production of air from them, 
and from other ſubſtances, putrefying in 
qvick-ſlver. Df find, however, that all that 
I thought worth regiſtering were the expe- 
riments made with ſome animal ſubſtances. 
A few fimilar experiments on vegetables 1 
have occaſionally noticed elſewhere: 

By means of theſe experiments, and thoſe 
in the preceding ſection, it may be poſlible 
to determine the nutritive powers of diffe- 
rent vegetable and animal ſubſtances, and 
alſo other problems in philoſophy ; though 
too much muſt not be expected from them. 

It might have been imagined, that by 
ie means we : thould be able to > aſcertain 


the 


| eta in mercury. 77 
that quantity of air that any maſs Nu 2 


cent matter would thoroughly  phlagiſticate; 


For any given quantity of inflammable air 
will completely phlogiſticate twice its. bulk 


of common air., But it will be found that 
a a putrefying mouſe. will phlogiſticate much 


more than that proportion of air. There 
muſt, therefore; be much more phlogiſton, 
iſſuing from a mouſe than forms the in- 
flammable air which comes from it. Per- 
haps therefore that phlogiſton which contri- 
butes to animal nutrition, may alſo be more 
than that which enters into the compoſition 
of the inflammable air that comes from the 
putrefying ſubſtance. This is a ſubject that 
requires and deſerves much farther inveſti- 
gation. only recite the following as leads 
ing experiments, to the ſolution of greater 
problems. They are, indeed, upon too 


ſmall a ſcale to be of much uſe even for this 


purpoſe ; except to ſhew that the ſame kind 
of ſubſtance, which in à large quantity 
yields inflammable air, in a ſmall n 
w_ yield ne aid o . ee 0 
10 A bl 


A ſmall 0, weighing 1 dwt. 20 grains, 
being confined- 1 from the 2ſt 
3 abe hal an Wen heh e dart of 
ir, two thirds of whick was fixed air, and 

the remainder extinguifhed u ang but was 
not ſenfibly inflammable. hy WW 
From 2 dwts. of well boiled beef 1 I Pro 

very ſmall quantity of air, the hulk of which 
was fixed air, and the reſt not inflammable. 
At another time, from 1 dwt. 19 grains of 
raw beef, I got o. aa of an ounce meaſure of 
air, nine tent hs of which was . Py 
the reſt extinguiſhed a candle... : 
From 2:dwts. 5 grains of iow! a1 0 + bane 
_ ©/r7 of an ounce meaſure of air, the bulk of 
which was fixed air, and the feſt not ſenſi- 
8 : bly inflammable : but from 2 dwts. 2 grains of 
well roaſted 10 1 got three 133 an 
1 of air, half of which [was 
fixed na HO reſt. OR inſlamm: 
of whink #8 Wasen was fine 
f the reſt in flammable. 


75 f F Uo 


i tim Frys eee dg of a 
roaſted. neck of veal, — ſu 


quarteps: of ha oP air, 410 the ſinalleſt 
reſiduum poſſible. In the fort 

ment alſo, as well as oma 
(mentioned vol. 3. p. 343.01 dend aw 
inflammable air was extricated firſt, and a 
long time befors all the: an air was er- 
hauſted. r . an 8 * 111 5 
41 3 — to make many 
periments with putrefying mice, and having | 
more in proſpect, I Was particularly deſirous 
to aſcertain the quiantioy? aud quality of the 


— 


parreſfijglig quiek-flvery and, I Wound a 


follows. A 
confined by quidliflver; wieh had 
from! the ze of April; had yielded 
24th of July one ounce meaſur, 
quarters of air, of ' which” 
weakly inflammable, and the veſt ed 
This 1 found, wy other experiments, was 
neady 


nearly as much as a , 110 Na in 7 
theſe.circumBancese: | |, 10 doo by fgon 
Having left another ne ee in 
quick · ſilver, I took tha air produced from it 
at different times, in order to ſatisfy, myſelf 1 
more fully with reſpect to the propor 108 ; 
chat the fixed and inflanmable air: bore to 
each other, from the beginning to the end of 
the Proceſs. —— weighed five dwts, 
10 grains, and it was. put into an inverted 
veſſel of quick:ſilver on the.13th:of June. 
On the 26th of that month, I took from it 
near an ounce meaſure: of air, three-fourths 
of which was fixed air, and the reſt inflam- 
mable, burning with a very blue flame. on 
the 16th of Auguſt I took from it an ounce 
meaſure and a quarter of air, of which four- 
fifths was fixed air, and the reſt, if it was in- 
flammable at all, was ſo in the lighteſt de- 
gree imaginable; aud laſtly, on the third of 
(pil — I took fron a it a ſma 
5 9 node a whols of Cwhich was, as 6 far as - 
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ien ge oled. blood, or ſome other thin 
reddiſh liquor. This I carefully ſeparated 


from; what, Was /oltd in the mole, and found | 


that his. continued to gixe. air, when. the 
liquor gave. lutig or une; G that ae 
may be ſomething 450 in * 


* 


i — at . K on fr 
eee. 0 
pants and facretions: of, animal bodies were 
Haden the, ame: ſonall ſcale 


' have. the. ſame imperfaRt ge, 


Fr I dwrts, ↄf the wedullary Part of A 
benz s brain raw, 1 got 44 ounce mne 


of ait of Which one fifth. part, af 0 0 0 


meaſure was jpllammable, and the reſt fixed 
air: ,Halfo found, Px. 956 | Hey | 


that the gortigal, park of th 


there comes from it 2 great quan- 


m. of dhe different 


moſt of 
3; and therefore they can only = 
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| however, can be drawii Fromm experi 
F 


: 9 — Thb ſetun ald 
ed foine bi 


on N On" 
the Propbtrion' of che ill ncbablg th the 
fixed air was the fame,” N \ceftait iafercnés, 5 
ntb on 


Two dwts. of mutton gravy yielded 
of an'ounce'rheafure bf c ge bar 
| of which wa ; fixed Air, and the reminder 

hs ons] y inflammable. EIA d - =o} 
o ivis. of the traſſamehitum of thiky's 


blood gave ofily a ſmull bubble of air, tod 


of —— 5 is Rel 
3 n 1 n = 


air, aid eh | 
„All 'orttice* 


ile an once wicaſurea 


uf a ſheep yielded pe ounce meafute'of 
air, almoſt alt" fixed alt, the Imall reſiduum 
being phlogiſticated. K On . 2 quot 
ade the ſs experiinerits : 

very imat a feale, But that T expected 


IL fhoul@ not have l 


dts proceſſes ge tba e eee 
Had the e as fobitabives puifdGi&frf way. 
they" would thbve yielded many times mors 
Ar? 1 dh i105 * [+ 74959 24075 Vin 
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found the ait Niet increased itt Abafftity , 
ad Mongly Weszbncgable 1 Bad Nis Abs 
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is confined by quick-ſilver, there being no- 
thing, as we may ſuppoſe, with which the 
: matter to be abſorbed can unite in thoſe cir- 
cui Rances; though it is ready to ſeparite 
from tlie reſt of the maſs of air upon the 24. 
minen ef water, with which it gan unte. 
| In the Caſe of daran therefore, that 
which . 
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| precipitated. lime. However, laſt this-ſhould . 
not be ſufficuept, L afterwatds/cexpelled all 
the air that L cquld from ieobyimeans of 
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all che turbid, water; and filling a,pbiaLwith 


enough to diſlodge all the fixed air-from. the 


heat. Then, rejecting all the permanent 


air ibat came: ouet along with che fixed: air, | 
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a0 7 12 . Se 
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equal quantity of vil of witriol; ihe 1 WWA 
wk me ee ait erpelle 0 from it to be. | 


——— 


by lime water! There was alſo not n moe thin £5 | 
half an ounce! meaſure of fixed air collected; 
1 that Tall N d -half of t l fixed air to have | 
[eſcaped thelime watet; in order to make the | 
whole equal to one duuce meaſure. 


Then, in order to eſtimate the quantity of 


the reſpiration of tal minutes, I breathed, 


through 2 glaſs ſyphoti; the air contained in 
à rebeiver that held 20 ounces of water, the | 


recelver being invered in e of water. | 
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It chis proceſs can bs de d 
it the fixed dt produbed' by 'reſpirariot bo 
Pftecipitated from thie cottiinõn air, it may bs 
coneluded chat Axed dit nlaltes about a ſiæty 
fiſth part of the maſs of common air, which | 


ines deydud that proportioth,; 16,42 not 
poſſible to maſks wated ichbibs fed :: 
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Fit: dhe eiperimenib tocäted in the pres 
ny df. fixdd; ait that May ſbe ſappoſed tb 
eſcape thb time wafer thrbußh which it is 


- ariſes thiefly (From rhe « 


breathed, © Bur I think Mar Fmade aigrauy = 
. by et it to be one 
half 


readily k wed ait is abforbed by 9 8 a 
n water. If, however this one ity 9 
part, a even more tliah double chat qu 

tity, be all the fixed ail that 16 deren. 
* common air by man of- reſpicagiod; - 
cher tide be Gras cher auld bf ths . 
2 jr of air 'prothiced' by phl Weldon, even | 
 zas Prois,” hides the pre pitattoh br 3 
| | fixedair.” For in a complete phlogitction {> 
= (for Which ! fr ethe above on 1 ag 7 
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it ant to La f Wang ule of ine 
whole, notwithſtatiditi the prodiittion ok 

Hine Fett n nanent, air 17 5 een Tah- i 
lade, büt ir bab, tif eſp, th e appeat- 
ande of Lili Pieds ſolely th ae 3 
precipi Aae r ed Ar. if nk : 

Ele following 'cxpetitignt{ ye 0 K ds 


with view to fi very eä tee, 
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it is there very faithfully reported, yet, 88. J 
Waz at that time but, 3. novige in theſe. proc. 
elles, J cho ole 1c 80 0 | 


an g, larger. ſcale, and wich, ome. precautions. 
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was in i 
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_ Haying this. 25 ance FT Og 


2 if 13. 


new. on the 43th perch, 75 9 t 5 | 


two dead mice, of a bout.equal ſize, and put 
them into two ſeparate cups, Wee ferent | 
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reduce — gre printer ſures 
Were 1616/ther it appears, that the dis 
ity bot vor theſe caſes was _ 

ne Faith nnn. 3 20k 


c hers aa Intleat 22 dif 
ve v7 uri "had yielde@ afl the at 

they were capable öf yielding! But if the 
ex periments on the p putre faction of 1 mice in 
wecker Keitsd above be coltipated with 
cheſe, It will Be Hout hat the addition of 
Ri lit: ör Kr Ur Key ötker Kind, From the | 
e ee quite hiconMerible! viz 

f's mer inbafirs nd Half of fixed air, ant 

1 ance tealure of Taflaititnable froth 
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Li aa Had beter 
int reikee; 975 : 


hr Forde 658 ny gs er HAM jade 5 
foi the data füppITed by chefs er perten, 
ir mült be corded ab bot lefg thak one fifth 
of the whole maſs; aud yet it is eqaatl | 
bertain' that in other po a ps he 
Aithlauthon hab dite 4 out 


nd appearante of 4 wt 
_ Biithſtont dre add uk 
foe; and endenvöufed tb dt aut | 
Fam not able 10 Acunt fr It nei ee 


ing expert trh her, ; wake ern 


Hotte — trod à quititity f © 
tha Ar tone ue pro drr N 
Af, oufined by Güctentee, T erste ie | 

the ieinuti u was rornfhch Withodt' any 
admittion of water; Ind ne Witer bells 
| afterwards 


air: in this.caſe might unite 
ſubſtance forn 


he * ap, be lee b Weser it gan. £35k 


. benen, ; 1 0 0 therefor 


bid by it. P i ee \ une 


agid and quick-filyer ; as, ll 8 25 
Qances on which, L have yet made the Fare 


riments da. yield ſome fixed air. But I can - 


not imagine hat abet become of 
fixed air, if there. ha ag by. Ss 
e from the e in thoſol- 7 
g caſe. | 
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| ae 18 as. capable of being phlogiſticated 


- 86 ine by. inflammable air, as by nig 
d 1 found the fame. proportion f 
e purpoſe z but inflammaz 
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1 1 os 2 
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Aenne couſly, and lexen lime warst? wan 
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ates it in \ the aſt tur f i 3 oF. pro duce any 85 


| in cummb 
nr by reſpiration;/ind 
| mA ait An n 
not only cla this's 
ral times, arid: with a5 Bttle 16fs of tine 
poſſible ' transferred 585 the diminiſhed- air i 


aly by put 


prod 2 * . ucir 


ſelf in lime water „without 59 
turbid appearance Wige ge Wend 
I alſo made repeated diminutioi m- 
mon air by means of inftathmable vir and 


lime water; bur I made tlie diminution it ? 
} 1 155 ** 


the cleAtcic park « over water, in order to dis ; | 
cover what 1t was that the air loft in phlogi- 


fiction, and what becomes cf that part v 
had diſappeared; ſuſpecting that it miglit 
have been iinbibed by the water, ſo 0 0 U5 


capable of being reproduced in the fortil f . 


alt by the application of heat. But the re- 


Lile" Was exact! * ſimilar to hat I had ob. 
ſerved when the diminution was made by 
the fame means oper quick-filver- Forth. 
this caſe alſo the whole of the diminutich 5 
took place at once, and no bed air r wg Ak. 
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rerwards found in the water. e 24425 8 end 
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_ & fixed air... 
thicdinflamymable, and two chirds commany 7 
and then took of it ſuch a quantity As. 4 
found experience cauld cally manage at 
time; and putting it into one of Mr. 
Nairues inflammable air Piſtols, previquſly 
filled wich water, Learefally, cloſed the grit 
bee, by tying round the mouth. of it a moiſt» 
ned bladder, out of Which. AY. dhe. * 
ver carefulhj preſſed. 
„When, in theſe eircuniliapees, "he, ir 
Mithin the piſtol as fired. by -neaus of the 
 elecric 5xploſiqn, the firſt effect was, that the 
expanded air Was inſtantly. thrown. with 
great viglence, into the bladge r, together with 
abe water contained in che cavity of the | 
piſtol z> but immediately after, the air, the | 
Mater, ang even the greateſt part of the 
bladder itſelf, were foreed by the external air 
in the piſtgl; the ait cantained in the piſtol | 
being now... reduced by phlogiſtication 17 
leſs ſpace than it had occupied before. I 
then carefully withdrew the bladder, por : 
| preſerving the ſame water, repeated the. ſ 
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bulk than Ane water. 


putting this water into A a phial, A endeavour- 


2 te CRE air rom it by heat; but. 
Water uſually cotr- 


duch 


> Þ Fa wihidbi-was quite:inconGderable3ifor it 


was rain Water which had been hoiled not 

long before, for the 

| its ar. The water: iudeod had a nurhig.cips | 
b #his was ;prdbablycoecafionelt 
Had it come from tholair, 


and apathy Raids, it would haue been 
driven out t by boiling. 
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* to zilton exhaling from vege - 
A... „ ble or animal ſubſtances ſhould ſenſi- 
bly affect common air, or dephlogiſticated 
air, Which contain little or no phlogiſton, 
and habe a ſtrong affinity with it, is far from 
8 being extraordinary; but that the ſame ſub- 
ſtances. which phlogiſticate common air, or 
| dephlogiſticated air, ſhould like wiſe affect ni- 
trous air, or inflammable air, which already 
contain phlogiſton (and, as it ſhould ſeem, 
to a complete ſaturation) is a fact that I can- 
not well ex plain. This, however, I have 
obſerved to be the caſe with liver of ſulphur, 
iron filings and brimſtone, and various other 
ſubſtances on nitrous air. BA dl 
Inflammable air I have not FEISS to 
have any impreſſion made upon it by theſe 
ſubſtances, any more than by the electric ſpark, 
at leaſt in the temperature of the atmoſphere; 
thoug b. in coviequence. of ſimple confine- 
| | ment 
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136 b 0 Air. 
ſome agen Boese thay dana 
air may be decompoſed by all the ſat . 
ſtanees that decompoſe nitfous air; 46 mere 
vent, or more tine, be given to the ptceſt 
and pe 1 ps v Hat! ater 
might, in time at leaſt, Have got a improgs- 
nation of ſomething that Were ins. 
flammable air, in thoſe ecaſes in Which I 
found it reduced to the ſtate of phlop 
Theſe ſuſpicions 1 have been led to in 
conſequence of obſeroiug chat ue had this 
effect, both on nitrous and inflammable air; 
an obſervation which I made acridentally, in 
the courſe of ex poſing a great variety af ſub- 
ſtanees to the ſun rue, the ſummer of 
N CC 
Among other things, 11 had filled a glaſs. 
tube, about half an iuch in dihmeter, and 
three feet and a half long, with urine, | 
had' placed it inverted in a baſon ofthe ſam. 
in chis ſituation it wer kept ou ral mor 
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oe At hk anal ct 
Pg all af which Was afterwards abſorbed. 
| Afterwl iel I perceived qryſtals xo he for med 
in n ſeveral places. of i ths! inſide. of the rube, 
and the urine, from being of a pretty bagh 
. cloury became very Pale 5 od yh e 115 
Seeing no farther change in the uriug, apd 
bar ing obſerved-its power of emitting and ab 
borbing air, + expoſed. to its influence: allithe 
kinds of air that cguld be confined. by! it, in ſer 
parat ſiꝭ ounce Phials, of which he air ofeach 
kind ;geoupicd about ene fourth, the remain 
der gf the Phial) containing this, old, pale 
tine band, the phials,were üavertec in bar 
ſons of the ſame, and, as it Svaporated, Wer 
ſapplird lem time to time with more. urine 
Tbiags were diſpoſed in this: manner, on 
the z2th f July. and l. obſerved that bete 
was no immediate change, either in the in · 
flammable or the phlogiſticated air; but the 
Sue of the urine in contact wit h he com- 


wan. air dephlogiſtigated ir, and nitrous # 
Vin, ama pole ſtraws! adloun, preſendy ber 
cant df a deep browh, and eſpebially; nent 
0 The neat morꝝ ing -4 
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the colour 


ths: Jophlogitlicatod and nitrous air v 


The derhlsgi tested ade biviny diadud 


appearanees. The common. air was dini 
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dephlogilticated, air, was almoſt, blagks;and | 
extended. through the Whole 4 
Fan i lin which the com 
tle way — — U he 


der the nitrous air the urins was; pretty uni- 
formly brown, bur not ſo much ſo as under 


d. air, A little both of 


ſorbed, and nearly an equal 


very faſt, and becoming thoroughly phlogi - 
ſticated, I introduced more of the ſame air 
into the pbial; and I let all the ꝓhials ſtand 
in this ſituation till the z zd of July follows 
ing, ben I was obliged to put an end to | 
the. proceſs, and I then noteti the fol. 


wing 


orange eblout, but not very capa The: 1 


| not completely phlogif catet x. 
fo. The nitrous air was diminiſhed: one 
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hal GE he urine black, extin 
iguiſhed a candle, and did not affect commoi 
air at all, ſo that it was mere phlogiſticared 
le, this phlogiſtt. 
Hy proper wh 
ocured from nitrous air. 
This effect J aſeribe to the length of tim 
at the proceſs took up, and 1 ſhall VE 
ter produce another remarkable fact; in con- 
firmation of this opinion 

| gd Wee ag diminiſhed 0 
liebuy inf 1flar do th With more . 
doubt not this air would have loſt all its in. 
flammability. The __ in:this phial w 
of a very pale colour: Ld His Seiten ik eit o 
The phlogiſticated air e remained 
| quite unaffected during the whole: proceſs, 
and the urine was of the ſame colour with 
that under the common air (viz.) al light 
orange; but this change probably came foi 
that part o the urine; which had been ex: 
poſed to the common air in the cup, and had 
gradually extended fee the urine in the 
Phial. Gee 289 11s eee e, e, 
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dimigution of dephlogiſticated ait this dimi 


ing phlogiſton from the during? At 
1 iy be chat «be ſame change ſhould ca 3 

in the colour of tlie Mine hether it contains 
 mone ot lefs, phlogiſtqn than 3 naturally has, 
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If the Aiminution of all theſe kinds of air 
was; owing to phlogiſton, it may be inferred 
that this prineiple in the phlogiſticated air 
has a firmer union with its baſe thap it has 


in nitrous or inflammable air, being leſs ca- 


pable of either receiving more, or of n 
with what i it has got. bail art; bl 
But perhaps the moſt puzzling eircutmn - 


ſtance i in this proceſs i is, that the, dimmution 
of both the ee, an nitrous ait 


e in the wa urine « exp poſs to ther 
ſimilar change of colour i in a ſolution;of cop- 


peras, I thought, was owing.to.the phlogiſton | 
depoſited from the decompoſed nitrous air. 


But if this as the cauſe;of the ſmilat change 
of colour in this caſe, how; came 


; the fame 
change to take-plaee in conſequance, of the 


nution being, no doubt, owing td ita receiy:. 
canchardr, 


Terhaps it may che; ſomething cg οον £6. 
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On . r ych of July 770. Tex poſed au 
the fame kinds of air to a quantity of WW 
r in which 1 had diffolved as inch ber l. 
as made ir equal to the faltnefs of tlie f. 
having been led to de (5; in e br - 
having obſerved certiirrappearances in water 
of this deggtee of ſakneſs, -apoſe eng 
with WEE above mentione to ehe ſun. 
an . Rog! #81 $76 1916 8-6 £4 Tz 55100 4 55 
On dhe ast of July T-obforved that the 
water of the phial in which the nitrous alr 
was contained was become of a darker 06- 
abſorbed. In he other phials I perceived 
no change at all. On the zqthof July 17890 
when 1 put an end to the enperiment, the 
nitrous air wid diminiſhed! Abba one half, 
aid Rad Wi fe much ef its virtue, that 
when it Was ized with an rear __— 


oy 8 of 


! 


134 it 1 * 
the conſtitution both of nitious ane de- 
| phlogiſticated- air, and not phlogiſton, ther 
| when they are decompoſed, is precipitated, 
| and 'prodivces chis change of colour it the 
1 urine. „%%%. vo 7 yo ttc nf : 
. 
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f 6 ibs ee da of the teſt | 
were 14. The. de hlogiſticated air was a 
little dimig Artned Vol 

but the comme Air th in 
and the . phlogil ticated air, . Were not ſenſi- 
| bly (chanye@ar all, P Tbe reſo of, thid pf 
cf wil be eufllyipercei bed nd (hy W 
Aillar ta tba of Itlle formur, hut he are 
off/nmailtion ſurms not to RAV Actet 5 
etfunpin this caſs sun that, 65 0 5 
1 That putt wanbridbed not injure ale," 0 
the, z the forms a rs horas e | 
tier elle alt re als? tube 
herfwticahy Neue, in Which — ON 
Wiler ſhud been dgemed fe e 5 
A Jandtheat, Was wor tall Hifuteg* It; | 
and the trial MPR more thai p | 


 Part'Giid Kat been put br 
Win "the rad ent! Nitroos air 6 re- | 


fiel . Au A fine eifcuföfttu⸗ 
eee + 16,1 0308, 165 110 27181: 'Y bunt, Azel 
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14 HAD ful found that fiſhes. injure 


the air, coptaited in ſolution in the water 
in which they live, volt III. p. 342 the 


water 4n which. they had: been confined ap- 


pearing to contain air of a. worſe quality, 
on i. ws: before they were put inte it. 1 


ore, obſerved the effect of Was 
zated with fixed. air and with 


3 


nitrous ait, on; fiſhes, put into it. Lam 


bince pee all theſe experiments With an 


both, ;confirn: pd extend, my Former, be. Þ 
neral Seltene Som »hs = 2857 1418 8407 ba | 


contain air ina tate pf pas purity, Cai: 
pletely filled a large phial with it, and I put 


into it a few very ſmall fiſhes, which I had 
provided for the purpoſe of theſe and other 


experiments. They were minows, and other 


ſmall aſhes, about two — in length. 


this. 


195 0 e 


e W 


this water, they were: confined: without _ y 


acceſs. of ;co N + on air till they dic d., hehe! 2 
A After this L took equal! quantities of the 
water in Which the fiſhes: had died, aud uf 


that out of Which it bal been taken, when 


: both all e eee they W vie. 1. 


That from the water e 


5 had been put; n . 


from the water in which 
confined in thel propertion of 
two and, [examining pen of bath 


theſe; quantities of air,” by the. teſt ef hi- 
rrous air, the former/exceet ca de Ener n 


2. ftill greater proport 2N 


water in . rich 1 — conſine 


— 
»”" 1 * 
* 


weg about che dtandatd of , common: air but i 
chat which; hadabeen contatainated, by the, 


reſpiration;./ A8 % may. ſay, of the fiſhes, 
au h . IS {1} ; 

ſamething, worſe, than air in, which 
juſt goes gut... 1 ſhould probat 


examined the ait immediately z but Sate 
cerfemgined in an, 0 pen. veſſel all night. be. 


8 f the 2 upon it. 


\ 


From 


py xcopghly, Phlogiſticated, was 

hich a candle 
ly, have fouud. 
i füll orte than, this, if A had expelled a 


water; . is 2 


to the life of ſiſnie 
is to that mene :!-16 is not proper 
| by water that recti ves tlie phioagiſtom Gf 


bly be the reaſon of the attraction which in 
many of my experiments, "there appears to 


it has been an opinion unfiverfatly received 
among ehemiſts, that water has ho; ffirnth⸗ 
"whatever with p hlogiſton: 983; 1h en 
From cehis experiment I Hud ho d on! 
| but'that putting fiſhes ee ipreg⸗ 
— nated with air chat was vas tl | 


10 le 4 as muck as the 1 
this Was verifies by the following expat 
mente z From wich, hoieber) K appelte 


anguious animals, can Tive"k* Cbüffderäble 
time without any thing TS relpiz 


25 : fogt: $7174 157 $6.79 Þ ar; 15 ct 
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des, as ait in aw elaſti c: ſtate ; 


Ang? from the fiſhes,. but the vir thats. | 
incorporated with i mW. And:rhis may poſſir _ 


| be between phlogiſton/ and water; heress 
* 
1 kißd bf i, 


te, is te land znitttalgz UH, 


chat fiſhes] like infects, ind wa biet der 


© 1 


eie, Wine Hab chat tithe Has, 
tae ede dia eden BETS t 
as We. ach able to dl fo er; bet Ma För 
it was raim Water, that Had“ Best“ ferent hf 
boiled a code able time?” The ve ie 
tained about three piuts ef it; and inte“ 
this, without admitting ay alr al 215 7 Pt t 
bigs of | the” fall“ fiſhes abevengehtzewed, 
and oy Eved in ir | +1 ew threb atid ful 
tiug of frog #n Lehen nts Than 
that there!was: no ex panſioh Sf abr contaln; 
ed ity thorn te fwell their*bodles tit e: 
Taking the ſans water, which #6 Pobſcrud 
4d, contained little or n 4, Tinade it fat 
bibe as much a8 I' could” ef à quantity thät 
| had been phlegiieieated with re fillogs Int 
brämſtone, fi months before. Of this, Hö: 
cer the wuter would be ut vii ere 
tuts s pint of this water} thb im perfect 
impregnated,. put two of 'the' fiſhes} and 
khey lived 10 it near an hour.” Thie reſt 
wes che firme hen I jtnpregunten 4 t 
van ef hö ſins watt 556 inf 


* 
$34 | 4 
#7 ble 
5 as 4 n 
. | p 4. 
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240 Of therreſpiration | 
ble air. For ia this caſe alſo the two fiſhes live | 
ed about an hour. This experiment reſembled 
the putting of mice, aud other land animals, 
into phlogiſticated or inſlammable air, which 
is known to he fatal to them but more ſud⸗ 7 
denly than this water was to the fiſhes, owin 
I ſuppoſe, ta its imperfe impreguation. 
| When Limpregnated water with ee 
ar, on a former occaſion (ſee vol. II. p. 231) 
I, obſerved that fiſhes, put into it were im- 
mediately tt ized. with convulſions, and died | 
preſently ;-juſt as they did in water impreg · 
nated with, fixed air. But though at chat 
time I: took all / the care I could to prevent 
— decompoſition of the /nitrous air; that 
remained after the operation, filling the phial 
_ in, which. the proceſs, was made with freſn 
ter by means of a funnel;.&c. ſtill a dey 
compoſition of ſome ſmallo part pf it would 
_necel rily be made, before I, could poſſibly, _ 
lüp the funnel inte the neck of: the phil 
To. prevent this, I, now introduced bs 
fiſhes. into the veſſel in which L had impreg- 
; mated tlie water, While it remained inyerteg | 
injbe be lon, phe Warna the rs 
5 hd | h not 


, 


1 wer ws Eber. I 
5 imbibed by the water ſtill a upon = 
The Phial 1 uſed contained ſomething 
more than a pint, and the vitrous air occu- 
pied about me fourth of r bc nl 3 | 
Into this veſſel, thus prepared, 77 integ 
duced two of my ſmall fiſhes, and they con- 
tinued very quiet, without being ſeiaed with 
- - aby; convulſions, ten minutes, or a quarter | 
of an hour, (before they died. T he, cauſe of 
the convulſions; therefore, in the former 
experiment, muſt have been not the nitrous 
air, properly ſpeaking; but the nitrous acid, 
though in ſo very ſmall a quantity, diffuſed 
in the water, and acting. like the fixed air 
(which: i is only another kind of acid) i in the | 
water. impregnated, | with it. Whereas in 
this experiment the fiſhes were no otherwiſe 
affected than they were in the water impreg- 
nated with phlagiſtieated or inſiammable 
air, except that the water imbibed much 
more of the nitrous air, and on eee 
ſooner fatal ih dbein. tuft Wa len 
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i Tce tins en ee 2 
Btu readioſt method I had of procuring this 
dephlogiſticated air was by moiſtening mi- 
nium with ſpirit af nitro, and then expoſing 
it to a red heat in a gun barrel. But being 
now in poſſeſſion of ſmall furnaces, and being 
a little more converſant than I then was in 
the common operations of chemiſtry (though 
J ſtill have! little to boaſt of in that re. 
ſpect) I aud Mer, Scheele's method of procur- 
ing it (and indeed that in which it will be 
Found that Inyfelf fitſt of all (procured it, 
but without knowilig hat 1 had got) Vir. 
en nitre alone, much preferable. 
For this purpoſe au earxhen retort, aud bn 
ey furnate {for Which however 
one black pot or heſſian crucible. inverted 
over another anſwers very well) are neceſſa- 
27. This is Ale the nam method I 
know 


ene por yh at es a 1 = 


meaſures of very pure dephlogiſticated, air; 5 
and the fire, may be ſo regulated, that the 
production of air. ſhall be more cquable, and 
bow e manageable - than in the 
we . — wed! to. 1 therefore an 


I doubt, — b but. aber covering. the. retort 
with coals, in a common fire, Take anſwer 


very well. n I 
4 * — 3 the p ro« Luo Ct 
of dephlogiſticated, air from varigus, ſub. 
ſtanges qantaining witriolic bei, without any 
mixture of nitrous acid, and among others 
actes. have ſince made one ex perime 
to dee the n of t 


Se — — irox 
manure of air, a ſmall 


F. 


„ 
; þ : 
4 » £ Y 
—— ———— . — ra ry 


4 
o 
" 
* — * 
. v . 
PP , e e ¶ e ⁵— nie | . K . RP. RIES OBS Py es res on oe 
5 —— — — — * 5 4 — = 
\ A. * * = i 


3 
— * . y — 
b - 4 ; % 
ee eee mee eee ee eee er re I Ep ee 
- - a nv 


brad al, e my pure, that with two - 
equal quantities" 'of vitrous e the meaſures 


+ of the teſt WL; 799 avs aoruliomy 


he water in which ute air was ebtvea 
: 5 Rrongly impregnated with vitriolic Acid 
air. "This air containing much phlogiſton, | 
and i in a Nate in which 1 1t can be imparted to 
al ir, was, no doubt! the reaſbn why the air 
in "this caſe was not ſo pure as that which i is 
ned from nitre. Ot 1erwiſe this would 
be the cheapeſt all belt method of prociiring 3 
dephlogiſticated Rr. m e f 


|} Collecting what remained of t 12 2 


of alum, though not very Rrongly. | More 
heat woutd probably have expelled all the 
| acid, aud conſequently | would have pro. 
Cuted more dephtogifticated” air. Alſo Had 
the air been quite pure, it would; no doubt, 
have been muth' more in quantity. If the 
weight of the alum, and of the reſiduum 
after rhis proceſs be compared, it will be 
bunch that this one hundred ounes meaſures 
= Airs eccafioned” the loſs of only 19 dwts. 
8 ar . ee" wake an ouhoe of the alum. 


b. ALL : and 
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Sites x 47 bene 8 bout 4 dots 
18 Ftainb, the weight of the 'vitrivlic 48d 
air, with which the water was ietipregjinlt 
may be eſtimated at/1 64wts, 6 Brain 
Another time 1 Fot 60 6 vides WARE uf 
ait froch an cuhbe bf Haiti; Which 15 in 
about the lame Proportion as in the för Ar 
experiment. But it Bat been &' Well eit 
ined pievicus to tllis receſs; thit ldme 
or the" c had-'pt6bdbly' been pulled ih 
"operation; ald ft Ml bend eben 
meg y an of ahi und 
dellg exactiine,” cn te 
with two goat of antit 
14. There Wa kitaly 
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r is ealy to cohrkive, that till ay. fab) 
tand be cormplerel. y dephlogit icated, it can- 
net dae dee air: and it 
rem that à fed e. 

the crit Af abe en, 
e cal öf kroß, And of insrcufy. 
ditighy; Wien mercury 18 difolbed m 
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net gle. 2 rin ha. @lurio $13 t ur 
tion, of, heat ta the 


"Wi during the appli 
_ Fellow concrete mals, that, Is, formed. by the. 
Evaporation of the ſolution ; and no dephlo- 
gilticated air is produged til the red precigi- 
tate is completely, formed! But the. Kion 
of heat upon this red ſubſtance i is, Always fol- 
| lowed by the produti n of pure air, as mug 
= . from the, precipitate | per, & Att2cti129qu> 
5 4.4, evident from, this experiment, = 
| that the, air produced ig. buntes AOL PR 
= from thee atmoſphere, which, h been gon: 
4 : jeQured with, reſpect to ſome e of the pro eſles 
for, procuring dephlogiſtica cated air; but muſt „ 
have been, contained in, tl denten 
ſpirit of nitre and merchry. I have ano 
| 2 but that both of theta, con coptributs. uo 
t. That ſpitit of viteein,a.very, Seit kro. 


A eee eben = en * 


1 — . 
chan one twentieth. part. This) however, is 
a ſmall matter j and the'torivtubled dom it 
ſeemns to be, that dephlogiſticat 0 Lei donſiſts 
of about nineteen parts acid, and a twentiet 
part eaith. Ldonbt Tay niſtrous acidalorays; | 
betauſe the vitriolie is ifmawy* no leſd 
capable of forniſhing iz but t dome Kid 
prineip ee eee Lin e 


——— hin peer! dl obs 5 
8 kinder air. ene \bercertainly) 
hi ie Proven and it Pigs 15 
depoſited by call, ſame of the eat a 
retained by it ingevery ee and 
rheręfore in then tempe the 
8 


148 prad 8 
here,. d perhaps x ag . cold. enn 


44 deprive it af. all abe earth that it contains. 


Un could, I ſhould Imagine! chat, (88 n. 
thing but the cid principle would remains LY 
would then, ke any other aid air, becom 


| able 19:be- immediately: abſorbed by: Water 


This carthy matter when incorporated in 
the air, I ſhauid imagine ta be then Ihe /aine | 
Ming, from hate ver ſubſtance the air had 
been produesd, being then diveſted of exery 
ching that vs peeulias to tho ſubſtanee from 
- which:it Halb bean expelled a juſt as the acid, 
ini the: compoſition of dephlagiſticated git, is 
ptobably:. the: ſame. thing, ;yketber. the ar 
bad been produced fromm materials gontein- 

ing ſpirit of, nitre. or oil of yltridl. Habs 
taſaming be true: we ſhall he ani paſſeſſion of 
+ bnd uf ee, eee eee 


and all metallic Ralgesiwl iini 
_ phlogiſtiedteG dir ee Cake eu 
manns be produced frog utham all. The 
 fiflowing/obſervations; however; iyi perl 
A haps bead ore er ae 


101 ct © T | | duced 


ag: 


ger — 4 auh ouch 8. 


leaſt immediately, 


of the flame bf a4 candle aud A bf pipe, 1 : 


Bot in 


2 Mater. 
n Arent anstellt, hk 
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ſtitated air, prötufed froth mitiüfn aflid ip irib 
of nitre, T obſerved that When it Was 40 1 
was of a grey welt, ind tat fr at Bit, it 

ed by ſpitir ot fe. ny 
When it was heated ina glafs take: by itteans 15 


thee copioufly;” aud covered the” Take t 
he rube with a white fabſttuee; that which 
was not ſublimed becotving black, "When 
it was laid up 


or a red hot Tron, it ſmoked 5 
nuch, and became of A röwtt 6 oloyr. © 
ns of ity Frei wht icky . 
fected 940 ſpirit of falt, cool after übe 
urs this acid did acquire an orange colour, | 
oth frotn the black and the'biown matter. | 
At the ſate time: Thad by n me a a quantity 
of white'matter which, as F believe, ha | 


collefted in a ſinallar wind, when r pro- Y 
TM tz 1 cue 


With the, gun barrel; It is a4edior 5 
. to, procure e much of this White natter; but 

when 1 am a little ee May; poſ- ; 
dy repeat my attempfta 


| that, the c calces of m metals attract d phlogiſti- 
cel 15 ben che Lee ee e. . 
of c alcipatio on, and conſequently; that the 
1 0 e =, + 


0 e bring nb Th 1 
| 1 w White when MY; al 


of | this don that © F 


Ay mer as p n oF 
out any nd; Pl auge. nor w. it Lee 80 c 
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from mercury, 1 made, — e 
Precipitates and having Ws tsoigte 
barrel. I urged, it wit as, 8 


could excite in 2 common fire with a pair 


double bellows; but, to my F a 
diſappointment, all. the air came over quite 


tranſpar ent. 4 1 had before made this Pre 
in bel, ret: 
but that 1 ſhould, have had. the ſame. reſult 
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It bas been imagined by, Mr. Lavoiſ 
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gat waeren the 
4 Le 
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orts ; but]. had: no-ſuſpicion | 


tedious; proceſs | 
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ery air which" the re biene imbibed. . 
Tas is particulafly his idea of the origin of 
t t dephlogiſticated air which ; 1s, procured . 
=» from ; recipitate' per ſe," which is made by ex- 
: poſiti} | mercury a long time to a moderate 
heat in glafs veſſels, from which.1 the c com- 8 
mon air is not excluded. Büt there is no 
occaſion to ſuppoſe that all the materials 
which . conſtitute dephlogiſticate d air are 
ed from the atmoſphere. For all that. 
meroury wants to make it capable of yield- 5 
ing this air, is the loſs of its own phlogiſton 
and the acquiſition | of ſome acid principle. 
which appears to be common to the nitrous 
and vitriolic, if not to other acids alſo. This 
acid, therefore, it ſeems to get from the at- 
moſphere, at the ſame time Nr it t parts wich 
its own phlogiſton to it. 
hut fince, according to the thidey of De. 
Crawford(which I do not pretend to have ſuf- 
ficiently 'confidere: ) air, in parting with its 
phlogi ſton, acquitres the principle of | heat, are 
not theſe two things, viz. beat and pure acid. 


the fame; which is nearly the idea of Mr. 


Sheele ? But as this principle of heat does 
not, in ny other caſe, appear to aſſume 
e L4 . the 


152 | . Of 8 
5 the form of * air, a 


have weigh bt, whicl 


4-1 


jd 3 bas — cond 49, 
1 all high anch depblogite 


ricated air alſo, "bavez. it, ſeems. to be more, 
ee 


probable, that the calx | In. Lakin Wit! 
| phlogiſton, 1 6 from, t th e air two dill 


princi iples aß the ſame. time, viz. that of. beat 4 5 
oF. 15 tp), Wh 2 


(if Dr. e theory, 


this acid. DOR 
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"Much remains to, be abſery TY and to. he. . 
done „on this ſubject, by the, mean ticne I . 


thall only recite an 1 exper ment. Which proves. 


that [precipitate pet le, or the true calx of. | 


mercury, is much m re ea fly. procured 1 in 


; deptilogilticated than in common air. and, 


probably not at all in Pblegiſticated air; this. 


air not being capable of taking any phlpgif., 
ton from mercury. without hieß the cal: 12 8 


cannot be formed. 


I expoſed equal 3 of the Fwy 5 
quick-vlver, in equal glaſs tubes, of ahout two. "| 
| Feet and a half long, and an inch and, a half ; 
in diameter, but narrower towards, the, top, ; 9 
tothe ſand ſame heat, for ode day, ons of the... 


tubes containing, phlogiſticated, and the otþex;, 


4 air, both hermetically deals, - 


In the reſp thy Mex in the tubs, 


3 x 4 containing 


n G ee e 


1 ] Ü -u ͤ . A% > of 


an 
— 


5 1 Nee 
| pletely. 4 covered with 4 coating uf precipitate: 
per ſei Bur the mercury in the othes tobe 
Was not ſeuſibiy alter ad; dee 
had been reſumed and. conll.uue | 
| | opened the tubes, and found the rene 
giſticated air ſomething wocfe than it had“ 
been, but by no means / ſo much ſbꝰas HFhad 
expected: but the plogiſticated air was not 
at all altered. The quantity of precipitate 5 
in the dephlogiſticated air was triſting. oni 
I bben repeated' the ſamt experiments! 
with, common! air, but in two days no/pres/ 
cipitate was formed; With more time there 
probably would have been ſome: | But this 


was-ſuffivient for my purpoſe, viz. to aſter.» 


tain the difference that would, be prodticed® 


by different kind& of air-1n:this: proceſs, ac- 
_ cording os of men wy 
they contained. 117 in E et nogkt + » 
In the former eee he aphRI 
cated air was confined i in the ſame tube with 
the mercury, but afterwards I expoſed a 
quantity of quick - ſilver to a ſand heat in 2 
plaſs xetort, which had a communication; by 
5 means 


c 


means of a. SAP tube, hk a * pit 
voir of dephlogiſticated air. But though I 
continued this proceſs ſeveral days, I did not 

find that conſumption of dephlogiſticated 

air which I expected. I had little doubt, 
however, but that, by an attention to theſe 
hints, the precipitate per ſe may be made in 
much leſs time, and wich much leſs e 
ee ͤ ů 309 {oo aqus 
To Laſtly, I would ee as 15 has Gals 
nttle connection with the other ſubjects in 
this ſection, that the dephlogiſticated air 
which I have mentioned, vol. IV. p. 253, as 
having been confined by quick-filver, in a 
phial filled with iron nails, from the 1 3th 
of April 1778, being examined on the 2oth 


of July 1780, was not diminiſhed any far- 


ther than i it is there obſerved to have been in 
1779. It was alſo a little worſe than it had 
been when it was put into the phial, and the 
nails were N clean and ae ruſt. 1 
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o of my. friends have 16xprefſed-a a 


eee 0f .reſpirable. air in genbral, ane * 
daphlogiſticated air in particular. To this 1 
can only ſay, that every thing I have yet | 
obſerved leads e to depend upon he accu 
rac! of this teſt; with reſpect to dephlogi wer” - 
cated as well as com non air; aud, according 
to What I. ſhould think to be the 'faireſt 
method of computation, dephlogiſticated air 
ſerves even longer for reſpiration than from 
this method eee it I hould have 7 
conjectured ia priori. CC Ky 6; 
The moſt! nevitatmierhod, 58 ould think; 
| for; eſtimating the purity of air, and theres 
by Judging of the tine that any given quau- 
tity. of it would ſuffice for the purpoſe of re⸗ 7 
ſpiration, would be to find the quantity o 
A: rs 18 required to ſaturate! zit; lor a 
f | which | 


which comes to the ſame thing, the quan, 
tity of nitrous air that is, required to bring | 
it to the Rate of perfectl * pblogiſticated air. 


But. a, mouſe. will live muahd denger 50 a 
given quantity of dephlogiſticated air, _ 
inithis propartidn, with reſpec to comin 
air: GY poſe,” ta the animal not 
browning! on cel quantities of \pbldgi:. 
e times, but much leſs. at the 
laſt, when kbe vital pane gs lariguid, | 
than at the figſt( ß; 0 £63 
I hare a glaſa veſſel which. 1 bare des 

ih; of in all aer with mit 

from the. beginning of my -reſcarc 


covered nitrous air. Im this veſſel, which 
was ibe top o a tall beer glaſs, and which 
bolds about two ounce meaſures of air when | 
a mouſe of a middle ſize is conſined in itz 1 
never Rue any moufe to live: longer than 


this ſubjest, a conſiderable Bene bbfore!} had = 


half an hour, and in general they have not 


ſurviyed twenty minutes. Suppoſing, how. 
ever, the full time for a mouſe's breathing 5 
the © common air contained in this veſſel to be 


TTY 
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animal more than four times as long; and 
therefore that in this veſſel of "dephlogiſti- 


cated air, which at a medium requires abbütt 


that Proportion f nitrous dir" to ſaturate it, 


a mouſe might live about two hours. Bü,t 
J believe that miee in general will live con. 5 
fiderably longer in that d of dephlo- 
9 air. n Ef i 117000 51 11 ; 


I lately put a. young Wo into that v ry 


vellhl, filled with'de phlogiſticated : air, ſo pure 375 


that, with two equal quantities of nitrous air, 


the meaſures of the teſt were, o. 5 5. It con- 
tinued there near three full hours; and being 


taken out alioe, che air was found to be ſo far 


from being phlogiſticated, that it was ſtili 

conſiderably better than common air for: 
with an equal quentity of nitrous aif, the 
meaſures of the teſt were 1. 5. Perhaps this 
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ne languid, in conſequence of its 


mouſe: 


_ confinement; did not phlogiſticate the alt ſo | 


faſt as it would have done had it been more 


e ; But then this may in general be 
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lea ws 


times as much nitrous air tö ſaturate it, I 
would ſaffive for the "reſpiration? of the' ame 


ee 3 


ſame ſituation- Künne "dun :5 wind 


My n Io 


n he thought to be a vv valuable giſaa- 8 


very, of the Abbe; Fontana's, with reſpect to 


the breathing of dephlogiſnicated air; and 
ſtake in the buſineſs, it 


had there been no 


would have been adiſcovery of the very firſt 


magnitude. It is a method of. making 4 1 
phlogiſticated: ai ſerye thirty times longer 
for reſpiration than when it is- breathed; i in 


the,comman' way, 405 that a pound of nitre 
| would yield. dephlogiit ! 
the reſpiration of a man a 


" found that an animal breathing in either 


% common er dephlogiſticated sit, renders it 


ate J air ſuffleient᷑ for 
0 „day. ö indy * ; 
The Abbe Fontana, he ſeys, p. 46; 


« unfit for reſpiration by eee ; 


it a conſiderable proportion | of fixed air = 


; 15 which is generated in our body, and thrown 


out by tbe lungs as excrementitious. This 


+, fixed-air is eaſily abſorbed: by ſhaking it in 


LCenmeon water, but infivitely more readily | 
7 ee canta 110 Ong: l water.” Tt. 
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peꝛriment; becauſe it is wy Hatche nned- | 


ali, gy 
1 alles err method of breath» | 
hich is ban ———_ 4 


water., „ The Abbe, be — . bnd 5 
chat the dephlogilticated.air eing, after 
*1c36b reſpirati 


ation, purified again by the lime 
* water, will remain good about thirty times 
« as long as it would when breathe 


8 < «ordinary Way. and that thus the, quautity. 
"of, inde ons ironed. 5 be gar. fer 
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6 wh; 1 ume, 


* . — 5-4 thats. 
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: had ra verified his reaſ ning hy actua ex: 


tor, be is R Ou ar en 
es 15 ene thir 


d in th 
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en of an aitismbthing more chan e 


 _ br deptilogiſticated air, the prop 
Thi animal prodeſs being, as [think 1 Hart 


Air be abſorbed ever fo readily; ; the remaifilng 
ir will be but very little the better wf in it, 
$ Bot if we. were to nix thuck thi 


is, We flibtld not Petbeibe It to be at 


all Ieparetient to s. 21083. Nic 26 ee 


mention of f ut old de tried by füt. 1 


5 to-ite 'dittbe Meafutes and Aly half of de. 
pinegiſtiested air, 4b pure“ chä 


of he delt were ci g, ealfbed by lime: wd. 
ter. la theſe er eum ſtanecs the mou 1ifed 


Fa: 427 


theſis bonderding the naterd er che Ahjury : 
| thatis Wanke air by refpitarion is mamifeſtiy 
Fot the preeipitstien ttt 


eum ſtance attending therpintiar ef ermaiba 5 


fully demonſtrared, the Bh icurion of the 
irt and therefore though the pretipſtated filed 


+ than that | 
proportion of fixed alr with“ tlie air chat we ö 


exfoir: biet however, that the 
aſfitivn! 158 o enn 4 phileſdphrer, aud the 
therefore tod young inouſe, ad- put it in- 


g Witt £646 
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; eb deb da ales ad hl i wer 


taken - 


os >. on = a 


: ain, e was got thoroughly: phlogilts 
| cated; ien Wee due of ay 


the — eee, phlogitics 
tion Was nearly tho ſame 1 in the experi» 
wen ed "_ the 2 no 
"Buy Pau e ehe eri Buren + thi 

ES manber 


wunden in the next» 


ma e being Ke early 
equal and fimũ lar glaſs Jar; potting * | 
lime water, andthe: other in:conwhor | 
Both the: tice comtigued AI 
methin Fares wo «bd 


fined bby Pease 4a be 10. 

— IWes the Mien. 
1 of the 2 5.5 aud the r 
1 which 


1b Lena id 
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a - of rhe ri 1 27 
Which had nor been eonfined: by lim Water 
was diminiſhed in the proportion of 9 to 
64, the meaſures ol dhe "teſt" being 6.98. 
Both the; mice, d ep wire wie, 
laboured alike with a diffi 
tion, ſome time before Topuraar end to 


tated the lime vrater a little now and th n, 
in order to make. it abſorb the fixed air the 
| an that had! 6 en e eee 9 2 aL Dc 
It appears from this — that the 

air eonſined by lime water was both dimi- 
niſhed: and phlogiſticated exact kel that 2 | 
which had been confiped by.commow water, 
by: thel reſpiratiou of mice of equal ſize, in 
the ſame tifme. The di minution indeed Was; 
at firſt. a ſmoll Matter greater 3 in tlie ait con · 
ſined / bydhe lime water; betauſe the com-: 


mon Mater did got imb 
adi butthis made peapparent: differe 
wich Pipe konthes mite, dad, che next day 
the dy poxtiqns of nir Were found tobe as 
 neagly.a6 palibls of dee fan dimers ad 

A chez ame degree gh@urilge; (-c7 20 8 
75 hoichor 8 * 1 In 
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experiment: In the courſe of it I agi- 


dibe the fixed ait ſo 1 


In the preceding experiments, and ſeveral 
others which 
found that mie 

ſticated air GN berth 
ann it, hs 


ro-conirion air; | advan this, 0 
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quantity: pf. comn on 

| it wasthoraughly — Ihn 
| deſerxe a farther: nyeitigati 
have, put, other mice into what ret 
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ac ee the 2 time, 1 
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agh þ they lived longer in it 
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aſtances, L belt eve; con. 
q or leſs fixed air; and it may 
w ; while wetaminowhar quantity ot 
it may be extracted fror each of them, and 
alſo the quality f the reſidm — _ 
tb differ conſiderably in different cafes. - 
this may depend, in a great ineaſure; Ne 
the ſtate of the water in which the experi- | 
ments are made, Which Will take more or 
leſs ef — from ſueh reſiduums. A = 
1 e ervations that rave bad octaſion to 
make of this kind — be Juſt! Worth” no. 


Both Arbei tartar, and Glauber fat | 
ivbich 1 have often occaſion to make in the 
courſe of my experiments, I find contain 
fixed air. Diſſolving a quantity of vitrio- 
lated tarter, which- was formed in making | 

ſpirit of nitre, and collecting the air that 
cane Som it, I found one twelfth of it to | 
be 


*; 


8 rolaing . 
be fine air z · and wi 


nitrous air, the — — 857 


remainder were 1.3. At andther time 1 
filled the retort enen mn Was Ne 
aint td | | 
found no fixed air in it e IL 
been abſorbed by the water, andthe aalen 
of the teſt for the remainderc were 1446. if 
gain I diſſolved Wes üigne gehe ü 
pump water, and then found one fourth of 
the whole to be fixed airz the pump u water 
itſelf containing a good deal, and * 
ſures for the reſiduum were 1.44. 


I alſo diſſolved a quantity of Ohaber ſalt 


which remained from the proceſs for making ot 
ſpirit of ſalt, aud I fouud the reſiduum. of the | 
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parti at dem 1 ee ee üs 2066; dir 

charged from it. his I co! | 

it to contain very little fixed air, Jgd, 6 
meaſures of the; t 


eſt for the veſidunm / were 
1.12. At anoth ber time T had therſme.refule, 
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bur che 2 Magi aki cod e 
purer than' common air: 
Precipitating a ſolution of alum with pot 


aſh, l eaughit the fixed air v/hich was diſcharged 


in great abundance; and examining tlie reſi- 


„found it to ww _ n nen 


with equal enn of 
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TAVR fom bſerved that the ſtate 


of air in water is an object worthy of at- 


tention that it was not before theitime 


my laſt publication"that 1 Had ever found 
4 d from” water! to! be' ſo good as 
In general it was in part fixed 
vreſiduum that extinguiſhed-a | 
A eng however, "frequently 
wund air expelled: from water to be much 

better 


| The Seng Puch water, which, h had 


. exptriinctits , = 
on the lubjc3 ſki err G. ar e 


think, it Cllr Gong won ke 01 * 
ing relating to the pran erties of Fair 
in water, eſpecis ly reſpeding phlogilion,aud 
the general ſtate of the atmoſphert may; be 

diſcovered by this means. an 1 


; down. 27 3 70 do it 5110 f. 2blaiy 118 age I 


ait from, water, .;Qn,theigah,gf 


I found my pump — —.— 8 


fifth of Which LE rec fer 


boiled ſame mbar ge a. one ent 

of which was. fixed air and the, megſuręs of 
the telt for the reſiduum were 1.4, ; In;gene- - 

= ene a.greater differepce than, thi 
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A which Treks or nene was fixed air; aud 


open air yielded one ſixtieth of its bulk bf 
air, of Wer no part was fix 
tei fures af tic keſt were 1.4. Perhaps the 


; ly falling info 1 it, thigh Have 


C 2 "the river frotti which 1 to 


| Wares — — to dad be 
long 6xpoſed to che epen alt, yielded alt 


” 


of 
th 
dal eee 
of theta were 1 ll 10 ost 16191229007. 


| 5 Flor at 


"A quantity of tain vater taken 
while had long ſtooc expoſed to the 


ed ait, andthe 


of the tub, or fortic other matter Kall. 
contaminat d 
this alr. „ eh {als 04 5 85 9 4 it, egg! 

A quantity of river water, not very far 
from the ſpring, gav tile fiftiethl of its bulk 
of air of which the ſmnalleſt part ira inabl 
was fixed air, and the” teafüres for the Teſt 
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e 1. 65.1 Mis air was very pure: but 1 the 


mant, and very kalt ot witer plat lives, 
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| Links water is certabw/ndt. Seating | 
fixed e From à quantity of tis waver] 
. red Ne eee | 


one ffrieth of its bulk. eee nl 
ain inctined;tsinfer;” from all the obſtrva- 

tibus 1 have hitherto” made, that-this: ibs 
about mund of aan 1 Water, 


— 110 its uſüal ' ftate But 1 
propoſe whe ee nas ions on th 


ed air, but eee extraQt- 
ed from it was's Het le worls thin common 
air. Ie is kla ther, i tl exfe, u boiling | 
heat nd not deco1 "he e * 
contained. 32 kin e 5 
I alſo fled a 100 4 pump water "wy : 
| pounded lime ſtone, expoſed to the ſun from 
the 28th of May to the 3d of July, 'whewit 
yielded air fo pure, that with two equal quan- 
titivs of nitrous air, the meaſures of the teſt 
were 
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a | Gf —. | 
were 1.4. 5 * ſhould- have; ſuſpeed- FO 
_ reem-vegetable re this water, but J 
_ oxild not perceive any. Perhaps ſome latent, : 
Pr eee _ ad 
this very pure air o HA aac 
That Water 2 vim its 
Air; and · thereby becomes, i aſur 
Purified: independent of anything! vegeta · 
ting in it, is I think evident from the follow- - 
ing obſervation. I took ſome of the Briſtol 
rater in which! fiſhes had " il and:vrhueh 
then yielded air thorougl ticated:; 
and having expoſed it to — fri fl om che 
28th of May to the 3d of July, Ind . 
itito yield a conſiderable quantity of air; and 
ſo pure that, with an equal quantity of ni- 
trous air, the meaſures ſof the; teſt were 0.76, 
and With two ee ee of por He | 
7 kee 5 WFP; Ts zo, 0 bod 15240 
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r H 2 e nitrous air has ad, 8 
14 conſidérable article in all my former 
publications relating to airi I ſhall be obli- 
ged to appropriate ſeveral feAtions'to the far 
ther obſervatibhs that I have made upbn it 


in this volume, and there ars many things 


rhat 1 ſtill propoſe to inveltitzäte conceming 
it. 5 I ſhall begin with ſuch 6 


and 00 ions as more imme dae clue 


to the ANNIE this kind of air. 


od Goo ib 5d 0 e 20 es 
1.0% W; in abe cbs of nitrous air. 
1 That water enters into tlie compè 


e x very diluted ſolution of the ni 
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aden af 
nitrous air, 18 ndr improbable becauſs it's 
procured: i in fo great abundance from pure 
water impregnated | with” 'phlogiſticated*ni- | 
trous vapour, and alſo from its not being 
Procured from copper, and 8ther metals lex 
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_ 35 of the apts 
acid, But notwithſtanding this I have not 
yet been able to diſcover any water in the 
decompofitien of nitrous air. The trick- 
ng of liquid ſpirit. of nitre down the ſid 
of a glaſs veſſel in which a mixture of f i= 
trous and common air, and more aol 
of, dephlogiſticated air is made, over water, 
is only the moiſture; which adbered to che 
Yak, now impregnated with nitrous! ood = 
r, from the decompoſed nitrous air. 


27 When 1 mix the two kinds of air in 
quick-ſilver, 1 cannot perceive any moiſture 
at all; ſo nhat if there be any water in the 
compoſition of, this air, it muſt enter into 
the compoſitiou of the mercurial. nitre form- 
ed at this time; and even in this caſe it 
might be expected to be diſcovered before 
the mercurial nitre was completely formed, 
which is a conſiderable time, ww # the ſur- 
128 on the Mercury: is not largb. 115 
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chat the firſt. produce, 1 eve 


att whien cam beende ee 
ſerved to 110 the caſe very rema 7 . 
is air is procuxed from tin and Zines! But 
Ltried with. copper forwerly, and. A 
ver lately. and in both cales: ate 
firſt flow. produce of air dimunif 
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Of 410 ade ; | 
mend lh us hho fuel Bxpbriigene) 
new changing ar Redd ante. ſpecies: of air 
in which 4 bandle ab. Börn, anch then ins 
phlogiſticated air. This progeſs, however) ; 
required a conſiderable u llow- 
ing experiment. ſhews int edi alle tiny" he "5 
produced very ſoun.. od 07 bows! 
01 glled an eight quiee) ppieb ; with Grald 
nails, then with water, intp which I put. 
very ſmall quantity of niirbus acid) luſt 
enough to make it produce ait; JandltH n 
me was yielded in which neee 
Alſo this acid water poured offifromtheirow = 
gave a conſiderable quantity of /; air, in | the | 
heat of boiling water, and this was all wr 
gifticated-airvy νπ⁹ ονο wh, e ns ND. wg 
Uſing mora ſpi tis of piire. Loſered, rei 5 
5 Kere the production of air was pretty co - 
pious, as yas manifeſt by the bubbles: fürmed 
_ atithe, bottom of the phial; and)rifing:to- the 
ip. here wap potbcyraf CE quan 
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Gies of air in which a candle 
laſtly into! phlogiſticatedjair, which extins 
ie 'a[candle. 7 iin 10 zit 111 104000 
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it is afterwards,” by means! — | 
which it is expoſed, changed mene 


7 


_- . 1 
” g E wu 4 2 
or e — r r PTE REI u . 


This change of Abbes bnd ved 
| before, have been produced bo the phlogiſon! - 
of the nitrous air, the nitrous uod having no 
ſuch effect. This was! alſo Abe eaſe with a 
| ſolution of coppen in nitrous acid 5: but the | 
change wos not from blue to adarker volour, 
but into ger.. 0510989 ei 11 iile 
Asfilied 4 jar, abnut an ine in diameter, and 
twelve: duc bes jang. with that ſolution of 
copper in ſpirit of nitre which nemains after 

making nitrous air, and which. is of a beauti- 


ful blue colour. Then inverting it in a ba- 
ſon of the ſame, I introduced to it a quanti- 


ty of nitraus air: After ſome time I ob- 
ſerved that the air was conſiderably dimi- 


iſhed; aud the — pid 


| months, and the eee e | 
extended. 4wo: ot thice inches within the lit 
cw. At laſt there remained only twee: 
vetiths of the original ait y of air and, 
 exnmining. it in that v6dugod; Gate, I unk 
it to be mere 3 nir. Had it bees 


er examined 


* int rme ate o ſtate; 3 


1 doubt not, have been found tq be of. that 
Find of air in which candle will buen. The © 
experiment was begun on the 4th of October 15 
1779, and the air was not examined till the 
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5 54 8 hen nitrous air, cnt 

in "_ 1 why hermetically ſealed, 
being expoſed even 5e f red. 

ept erer 0 4 — Abet ſand, though 


obſerved that there ig u ag alle produced in 
nitrous air by its being confined along with 
water in this manner. For one of the tubes 85 
which had þeen.expoſes to the ſand heat fave» 
ral months, as related in my laſt publica 

| bad both water and nittous air in it. it. The 
nitrous air I examined the a 4th of Nerem- 


ber n oi was along dime afier it 
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. in water. 
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yy The deres chat if nitrous b by Flags 


| tated in watet preſently after i it is made, or 


indeed after it has been kept ſome weeks, 
it will be reduced to a very finall qu ar tity, 


Et, * 


and it Will then be wholeſome / air” But 1 
aud kak U it kept a'very r 
eouffkuent principl ? 
gute 4 auch * r conſt 
then 1 remarkably Pete ge ort 
beck Gres "firſt tegel 4 Air: dr d'thew by 
oh 1 A ee ao it ui weit 


From rbb, and bs other from copper made 
in bender 773 on. removing from 
Witt hire 
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erhaps + one twentieth of 4 its original bulk; 
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v, p. 62, Loblerved the changes 
Tos two quatts o nitrous air) one 


WORSE: 179 
to put an a to this ar 4 I found 


no farther change i in the bulk of theſe two | 
quantities of air ; that which had been pro - : 
duced from icon ſtill accupyir ing two thirds 1 
of its original dime f nhions, A1 ud that from | 5 
copper ne half. 2 1 agjtated ue A 
tion of each of theſs quantities of air, wit! 
ing an change in, their, balk: 


out produ 

but they were, bee e Pte . 

5 by it, ſo. that w} abe ue 

| tities 5 f freſh, nitro as Art «meaſure 2 6 tl 

'W teſt were 1.75. WP: vi 
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4 a 4 henomenom which p pur 
mt ät the tine of my tht 5 
meinung nitrous ad Corno alt, ind 9 oak 
rect a Aae of the Abbe Fontana, aud 
of Pr. Tngerouſs, teln to the” fi 


1 b bleed, öl ly. p 75 1 Na her 


Kinds of alr in my With 4t 1 1 Wha 
aſcend ED ito the wog bt 
whith the menfures wei ere takked, the dimmis 


nution was more men when I made them 


aſcend more ſlowly; and this difference ſome- 


times amounted to five hundred parts of a 


meaſure. 'This I now tonclude aroſe from 
what remained of the nitrous air, not decom- 


paſſing through ſo much ſpace of water, 


which is more expoſed to its influence in a 


Fülle 8 "of this dla fall — | 


ie 
ſubj eck. | I Ser 2181 


Baring mixed equal quatithrles of che ren 


Mech nat 14 


ſorbed by the water, 1 poured t 
again into the wide jar; and rransferging it 
once more into the graduated; tube, fonud it 


ve lint, gt ng AF, 5 
would haye been dis iniſhed, {9 yer, uh. 


by being ſimply! pourad from one veſſel of: 


water into another, if I had not än 
in the following mapnęr, 81 41 A1 1 *. e 95 : 
Haying mixed a quantity of. Aly, hich, I 


| kuew to be thoroughly. phlogiſticated by the. 
putrefaQon of fiſhes, with an equal quantity 


of nitrous air, I transferred the mixtuxe into 
my graduated tube; when, iuſtead of gecu- 

pying two whole menſures, as I had expegt-. 
ed, they only occupied 1.95 meaſures, 7: Sylv, 
peRing that the five hundred parts of a mean 
ſure which! had diſeppeared had been „ 
e air bac 


to be only 1.8 meaſures; and pouring it about = 
ten times backwards and forwardg, without 
any unneceſſary agitation, it was ggduend to 
1.6. Having ſtood in water all night, 1 

meaſured i it again the next morning, when 1 


found 1 it to be 1.5; and by meaſuring, three 5 


times more it was reduced to 1. . och) | 
1 N 3 I then 


But the moſt! accurate © 


N 5 caſes, that 4s; when the A to 65 at Wm. 
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I thier Po tired two thedſttes of dds ld 
only fibta'the wide av fits the Brädunted 
ebene een res- bn 
in 2" greater proporti6i9 than the" former | 
| mixture. o 300 ban 1 Ut ration 9301 1996v7 
5 applying the teſt of ifitrous air, 4* Have 
litely Preferred equal "meafures of 'nitrous | 
and of common on ait, or Of ay” air which ay 
be conjectufed a 7 Pr to be nearly in the 
ſtate of Corno air, in” order that there 
£ might be phlogiſton enough to ſat faturate it en. 
tirely; and if the remaining nitrous air was 
not affected by water, this method would be 
perfectly une xceptionable; aud with due pre- 
cantion, it is not liable to much objection. 
thod would be to 
5 uſe no more nitrous" air than the air to be 
examined is able com pletely to decom poſe. 
But then it none be known before” ha 
bow much this is. Perhaps Mörder t to guar 
againſt the ineonuenienes aboue mentioned, 
it it might be moſt advif able, in common 
idard*6f common air, to uſe 
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ro ans. leſs than an n quantity of ni 
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| 18; 
trous air, but more th u one bal ** was 
the quantity that I, firſ confined myſelf 105: 


23 would farther obſerve, that if, the. fimple 


transferring of nitrous air from one veſſel ,of 


water to another be liable to ſome uncertain- 


ty, the agitation. of 3 it, which the Abbe Fon: 
tana uſes, muſt be Aale to more, For. ns 


perſon, can be quite, ſure that he ma kes the 
agitation exaly. alike, eſpecially, af any 
conſiderable. interval, of. time. id oft 11 


No perſon has taken more pains, in redus 
cing to Fertainty the method of aſcertajning Zh 


the purity of air by meaus of nitrous air than 


the Abbe Fontana, who has likewiſe. given 
very. great attention-to the ſubje& of air in 
general, Dr. Ingenhouſz has bad his leave 


to publiſh a very. particular account. of. his | / 
methods and prgeaptions in this buſineſs; | 


and. he reaſons, at- large upon the eee 


method. and no doubt a very 12 5 one it 
would, be, if he had fallen into, vo miſtake 


reſpectin it, is chat; it 18 of bo, conſequence 2 
beider de ee be employs be good 


or bad; et bunt mos or lu power-of 
_ ditninithiog « common air, or, which comes to 8 
the fame thing, how much mere "Ri | 
ated air be mixed with i it. e 
In the method adopted by liter phil fo. 


1 


* © phers,” he ſays, P-1 73. by which a certain : 


proportion of nitrous air is always added at 
once to a certain quantity of the air under 
6 examination, the reſült is very uncertain, 
if the nitrous ait be not always exactly vt. 
* the ſame quality. But in the method of the 
Abbe Fontana, this article is of no conſt- 
«quence at all. The only difference afifing = 
„ from weak uitrous air in this method, ij, 
that more meaſures of it are required be- 
c fote the faturation of the air to be . 
« * mined 18 competed.” Y ie 
The circumſtance in the Abbe's en 
dn which this pretentioh' 1 1s founded, is; that, 
aſter putting a certain quantity of mtrous 
air to the reſpirable air, He continues tb add 
other equal quantities, till he finds that tro . 
Farther dminutidn is produced! in the wh6le; 
bo that, though there might not be phlogiſton 


| og in the irn quattity of nitrous at, 
there. 


ſecon "I Un 
| Then he doi rom he momber of lk 


——— walt hive be perfectly 
phlogiſticared.” 4 21. 4 Ae WY 216 "+4 . 7 
Having no fufpic ion bu Wi a 2 
philoſopher, and bone who had given och 
Particular atention to this very bu 
muſt have been aware of auy onfideratle Es. 
fallacy;to which. n had been ſubject, I Was 
not a little re joi ced at the diſcovery. For 
| certainly: the 15 different pee of dirni- 


of nitrous air Is one ef as gteateſt Aeul. 
ties we have t6'contend with, in ufing it as 4 
teſt of the purity of air. This ſatisfactionm 
therefore 1 enjoyed a confiderable time. But 
at length fecing ome reaſon 1 Have now 
Hryor © what it was) to entertait a doubt 

about 


. 


i dibats Wade btb 
— to 1 mes: aeboth: the Abbe Fontana, - 
dur common friend, eienr TR, guilty 


186 in | mine. 1 e a not e exa 


mined what my friend had advanced in praiſe 
of this method, when I Wc pareri pee a fal- 
lacy in his reaſoning on the ſubject. l 
As it is always of importance to cotrect | 
the miſtakes, of thoſe who, will not j | 
be thought liable to make miſtakes, 1 ſhall 
firſt recite the Facts that 1 haye obſeryed, and 
ſhall. then argue from the nature of the 5 
thing; but in bark, J ſhall R. as brief as 
R flible, wor 0750 M190 581 114 
I had a quantity of nitrous air, which, 
by. long ſtanding in water, wes much im- 
paired in its virtue, ſo that, with equal 
quantities of common air, the meaſures of | 
the teſt were 1.42; when with freſh. made 
nitrous air, they were 1.29. -'T ben, ta ap- 
2 an the * Fontana $. method, by which 


Twas 


Feds” ˖6 expect that 16 difference rould 
vaniſh; T mixed tb Hias of the old ni- 
trous air with one of eonon air, and put 
them into a graduated tübe, of Which thir- 
| teen divifions Were equal to one meaſure- | 1 
did the fame Withithe' freſh made nitrouws 
ale The -refult' was, that” the common air 
and the öld nitrous ait « occupied the ſpace 2 
thirtyltwyo of theſe meaſures, while the mi! © | 
ture of common air and freſh made nitrous 
1 occupled he ſpace of thirty of them; 
ſo that, a6twithſtanding there was Pblogtt⸗ 
ton enough in each of the quantities of ni⸗ 
trous air completely to ſaturate the common 
air mixed with it, the difference 1 in the laſt 
dimenſions was two diviſions. Aud it is 
plain thut there muſt be the ſame difference 
made by deduQting - theſe numbers from any 
equal numbers whatever; as from 39, which 
0" three times thirteen, For one -of them 
will be andthe other, which are the quau- 
tities that have diſappeared in the proceſs: 
When 1 uſed four meaſures of each of 
the kinds of nitrous air, and one of the 
common air, there was ſtill the fame dif- 
ference in the reſults. For ſince there could 
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Wed the ics, and Hikewiſe 


bring them to an . — I: repeated. he” 
experiments many; times, and. always had 
ee L alfo re ea ec | hem, | 


giſticated air as well as common air; 3/ but 1 in 
all the trials the difference in the nitrous air 
made the ſame difference in the teſult, both 
in the Abbe's ee of «pplying ir, and ah | 


wine. 


I ſhall now - conſider” Dr. W en ; 


9 015 on this ſubject; but, to be as ſhort. 


as poſſible, ſhall only recite his application 
of it to the example that he produces. 
Let us ara ſays he, P: 175i that a aller 


„ < up, ag 45 Kaas of he two ni a 


e of the air under examination. be completed, 
64 the remaining column of air be found equi - 
* valent to three meaſures, and eight ſubdi- 
„ viſions, or to 308 ſubdiviſions, this number | 
en from a $500 anda or ſubdi vi 
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«6; robe 192. anden extly che quantity 
« of both airs deſtroyed. ' Let us now again 
ſuppoſe that the nitrous air employed was 
bs 15 weak that, nes of three AY Is, 
11 fully Gates, 144 wa I'M as (the! remain; 165 
0 ing column of air in the great tube oocu- 
4 pies 608, inftead of 308 ſubdiviſions; 1 we 

i ſhall find that the reſult will be juſt the 
6 ſane, that i is to fay, that by ſubtradting 
« the 608 parts remaining from the 8. 00 H 
> parts of both airs employed 1 in the — 
ment, there wilt be found- exactly 19 
& ſubdivifions deſtroyed, md that thus, l in 
both caſes, the Accurate falubtity of the 
* air is aſcertained. If ſuch bad nitrous air 
only was at hand as juſt now ſuppoſed, it 
* follows that a longer tube ought to have 
* been employed. This obſervation,” he adds, 
_Fwhich Lowe entirely tothe Abbe Fontana, 
in my opinion ofthe utmoſt conſequences, 


and throws a great deal of light upon the 


4 nature of *nitrous'xir, and upon its won = 
Mm eher property e reſpirable air} 


46 and 


199 Of 146. nul m 
«and it züge his ingenious a 0 


« this quality, which 1 hope the. deen 
+ * ſoon nie en * — VE r 29, ago 
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4 nitrous acid, vor about the Teng hat % 1 


1 nitrous air. a cit 


In anſwer to this, I 8 obſerve, that ic 
three meaſures of the nitrous air, in conſe-, 
quence of which 500 ſubdivifions of the © gras, 
duated tube were reduced to 308, were not. 
ſofficient to produce the greateſt diminution, 
three equal quantities more, having, by th 
ſuppoſition, a greater effect upon the com- 
mon air, muſt neceſſarily make a greater 
difference than between 608 and 800. For if 
the difference ſhould be juſt 608, it would ap- 
pear that the addition of more nitrous air 
had not been capable of making any change | 
in it at all, contrary to ſuppoſition, - Conſe - 
quently, if the air to be examined had not 
been completely diminiſhed before, 10 that 
the addition of theſe three meaſures would 
| baye grp. a farther Aminytion, the | 


"Fits 


n | e . quantity 


quantity remaining muſt have beet leſs chan 
608 ſubdyzfions c of the tube, 4 Pe „ Wen 
This ingenious obſervation” e to 
be ill founded, as well as. contradifted; vy 
fact, it behoves us to be as attentive to 
the ſtrength of the nitrous air that we 
make uſe of. as a teſt of the\purity; of i 
other: air, lun mer. 11 46 10 13614, f 
It is true that we are all naturally biaſſed 
in favour of our own peeuliar methods hut, 
beſides that of the Abbe Fontana is e 
| ceedingly operoſe and tedidus, I do noti ſes 
that it has, in any reſpect, the advantage of 
the very ready and ſimple method that! 
have hitherto mac uſe of, and deſcribed in. 


the: introduction to my aſt. volume. His 


making the inſide of his meaſuring; tube 
rough with eme 


y, would. be a great adyag 
tage, if, as he ſays, it prevented the water 
from adhering to it in drops, and thereby - 
contracting the dimenſions of the tube, ur 
Dr. Falconer 1 informs me, that he has Þrej 42 

red a tube 1 in this wanne heut fi Wy ing 
any eb: deſirable e 5. l7 core. 


£ 21048 1449 11 1 4111. 175 114771 176718005 71 


Y 8 


1213S 


OY 8 — 
7272S Kd 


- r —— 


At, in con ifequence'of my having given 051 
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N acts of * or preceding Wheels 
the ſubject of air, I have treated of _— 8 


Geb of thighs air/ procured! ſometimes by a 
dirt proceſs; but originally by a change in 


the conſtitution of common nitrots air; in 


= Pups eee, naturally, 


alſo with a erackliug holte, — 


48 if it was trüe de phlogiſthcated fr or a 
— of pfl iHicated and dalamma- | 


e -inveftigat ef 
the nature and Piöptrties of this ſpeci 50 


thaps more attention than it will be found 
to tſeſerve. But bur attention is by uo means 

always beltowed according to the" real, or 
even the ſeeming importance of the objects of 
It, but to {6 omething i in them that excites our 


* curioſity. 


1 . 
td it. This attention L ſhall ſtill keep v p: aq, 
though I am far flom having ſatisſied m 
ſelt with reſpett eto . my reader will find 
in this volume many new obſervatians xela- 
ting to at, aud ticularly a.moſt; 8 we- 
thod of producing it in the Freateit quantity; 
wbereas it was, okjginally a — and up- 
| certain eee nes * 25 Ges is 7 2004 


194 Of » k | 
i d:pbhrifueated witroe wie. But if Tadere 
a language that ſeems to be authorized h] 
my late experiments, I ſhould rather ſay that 
this kind f air conſiſts! of a A ie, 
 Aitout vapour, diffuſed through a: quantity 
Uther of nitrous or phlogifticated air; which 
| hitrovs vnpbür may lie ſeparuted fiom the 
nitrou eri phlogiſticated | air; by waterz it 
being ne, in ine eee | 
Hxed air 12 Nan Nn Sen 21 1¹ 
AA with e eee that 
W . this air Kay 7 
trous air va it e, contained, audi in 
_ the very fame procelies: by- which-conithon = | 
mir à Gun does receive iplilogifton, | as:ly 
means of icon k lings and diimitone, liver of 
Slphor,) &o..anddt;beingalofatalito:animal. 
_ Ie, Twas firſt ĩndhued gout ĩt ao fl 
efflipaiad:airrous air; a, v ucepDnt af t meh — = 
eee eee k candines 
Batu init ni. ni 
= Mable nin, ry i  b162iftigolidgeb 01 


1 ad, 5  thorized 


ee 4 * 0 WY 
Gori to 65 that it is of ſych 3 conſtiry- ® 
tion, ag to be capable of receiving phlogiſton | 
in a, very great degree « of heat, perhaps r not 


ſhort pf a red heat, but not in that degree | 


which i is compatible with animal life. , Tris 
well known ban many ſubſtances i in che- 
miſtry can a& upon gne anather, when they 
are hot, which dg not at all affect one another 
when they are cold. This, therefore, may 
be the caſe with this kind of air, 3 and ; 
: ſtances containing phlogiſton. . 


readily” diminiſhed by agitation i in Water, a 


moſt, if not quite: as much as fixed : air 16,5 and 


then hecoming phlogiſticared : air, that that 


part of 1 4t which 1 is capable of te with | 
 phlogiſton, has a.conſiderable afficiey fe war | 


ter, and is thereby, capable of being, entirely 
ſeparated from the et of the air in which ; it 


1 is fohwd., At is ngt/ hawexer, Pre aig} both 
becauſę it foes nt gx tingviſn à candle, an 


berufe it doch not Mak Jime water tyrkigs 
I fhould thinx he Ge happy, if I could 
He eee 1 1 n DIY 


© x22 * 


b- | 


Again, it is evident, from | this M bein Sg 


7 * 
9 


1 96 Les. of bitt, 
_ airs but though I have made ſeveral attstrprs 


for this pu rpole, they have hitherto been with- 
out 1 Ao 1 firſt 7 mp, þ water 


0 2 "IE" 


$ riments on this difficult 1 6558. with met 
; tioning { ſome unſucceſsful attempts to procure, 
it, and then the method 1 at length hit upoti 
for | procuring it in the greateſt abundance.” 
| Having firſt found this air by expoſing 
nitrous air tq a large ſurface of 1 iron, then to 
liver of ſulpbur, t to iron fllings and briniſtone, 
and by other procefles which may be denomi- 
nated Phlogiftic, becauſe a quantity of plits- 
| giſton i Is ſuppoſed by chemiſts to be exhaled 
in them, 1 expoſed nitrous air likewiſe to a 
large ſurface of white paint, by laying it on 
thin pieces of wood. and chen Introducitig | 
chem ip a3 jar of that r YT. 
I abt two thoiiths ane third of thi w. 
edits / theſe cirtutmſtanees difipp Pear 
: but 1 billy found thar its Power of dicaittiſh. 
ing eötd mon air Ws 180 th ip a 25 
We” a Equal gase of CARR WA 
wealltes of the elf WS 145 ber Kemal, 


7 'would 


would not n in n Ale one m tl 
more the meaſures of. the teſt were 1.853 
but ſtill it extinguiſhed a candle; and ſeeing 
no farther diminution of this air, I put an end 
to the proceſs. It is poſſible, however, that 
had the ſtate of this air been accurately 
traced, that ſtate of it in which Aa candle 
would burn in it might. have. been found. 
But the beſt: chance of finding this ar, in 


755 what may be called a phlogiſtic proceſs, muſt 


be when the diminution] is pretty quick. For, 
otherwiſe, as faſt as this vapour v which com- 
bines with phlogiſton, 1s. 0 d, it is ab- 
ſorbed by the water. 

For ſome. time I: thought 1 ſhould 1 
been able to make this pec: 
nitrous air by mixing nitrous air ready 
formed, with ſome other kind of air; and 
| conſidering that iron expoſed to nitrous air 
becomes 1 calx, and therefore had, parted 
with its phlogiſton, and poſibly, in the form 
of inflammable air, 1 mixed inflammable air 
with, nitrous. air in various enen but 


go 
* 


0 without, effect. bee nixture. Lobt ſer ved, 
ae in the, neck of the he. plupl, that 18, by 
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the help or common air, With 48 een or yet 
lo flame. But the appeurunee is very un- 
Uke that which is produced by this Ur, which | 

| Edihiits 4 candie to burr in it; Without a0 
zifiktance From common alt. ane 
I then thought It poſſible that: 2 What teownd on 
Bot produte by an immediate mixtute might 
be effected by the ſame mitture in length * - 
bm. Accordingly 1 mixed nitrous aud in- 
flammable air in Various proportiviis, and 
| kept rhe mixtutes many months; but this 
alto was without eſtect. In fome of the cafe 
1 made uſe of inflammable Air from the 
marſhes, which burns with a lambent flame, 
but with hib J ſucceeded no better. 8 

All thefe mixtures were dimihiſhed ab ni. 
vious air alofle Would have been. It Was, 
therefore, the ſame thing in effect as thiow. 
ing a quantity. of phlogiſticated ar into the 
Witure, which in ſome meafure varied the = 
Appearance of the accenſion. But except this, 
Which 1 d0 Rot think worth” notieing, nö. 


Wings rergarkable bervrred in confequenes af 


Keeping theſe twiktures ſo long. It is plain, 
5 Indeed, flat altea UP abi Wi addition - 
; 3 


ps. 


f ! I e 95 ao fg 
E737 — 1 duese. in np 


daving this air, when L er pected — 
feront reſult· As iron will precipitate Tops . 
per from à ſolution of it in ſpitie f n 
and I had obſerved sirty be generaedindhis 
proceſs'; I imagined chat by 2 don ins 
to that ſolution” of popper in ſpi of aber. 
1 ſhould et more itrous — tethot 
expenee. But inſtead of his, I. procuted 
what I ſhould much more have wiſhed for, 
viz; this new ſpecies of hitreus air Bas 
before 1 hit tool this, 1 I ſuceceled iu eee 
| method of chai > freſh} nitrous ar dads 
this ſperies of ie it 4 remarkably hem cas. | 
of time. Ae 12 11 43 7.2 e 
Having at hand 4 pda aues widh maid, — 
which had often been employed in „l. 
minithing nitrous: air, 1 filled it u With a 
diluted ſolution of copper in ſpitit of nitro, 
and left it all night. 1 chen r the 
t / nitrous air, an 
| "i 


anole quantity wes-diqipifhed.c09 ha 
| in candle burned in tha remainder with 
n en ged flame, Fr IGG ate {7 

- In this experiment I collected 
om the iron itſelf; but ne ba 1 


air, , and it was not: proper hittous ac l 5 
bad expected. hes e een it,jo-which 
naturally = — ;elarged. dame. 5 
The quantity of this peguliar ſpepies of 
dete u det n bo procured, ig (hls 


without changing | either, the. ion or he 6: | 
- lution: eee is aſtoniſhing: I, made. 
TY however, a pretty full trial of it, in Jar 
: which I: had thruſt full gf long pieces o 
iton re, on purpoſe to expoſe as much of 
the furface of the iron 4s I poſſibly contd,to 
any Kind of air that I. ſhould afterwards ppt 
| — it, os jar, dich Ne iy > Wot 


of cappers and averted 

Ante Alle weiddethiacaie PE 
een —— | ie 
A over and biene he e 


; of the bb ſoon. as it wias fall, arid: mhicks 
e 103 TE irt 1101 Wa . 1 7 52] » 114 1 

I had imaginec that, in time; the. quality 
of his air cee bn to the very laſt 


i yielded ait of the ſame kind in whichea . | 


_ candle burned, not only vaturally, but in a 
very vivid manner. If, however, I ſuffered 
the ajr to continue long i in the jar, I always 
found jt to be phlogiſticated air; which, in- 
| deed, is the ſtate to which this ſpecies of air 
is always reduced by long expoſure 1 in the 
ſame circumſtances in which it is generated; | 
the water either abſorbing the dephlogiſti- 
: 2 


PI 


Of dijhlogifenred 


poury &'lt taky1w-oilld; orthis vis 


pour yall Arüratad with phlogiftons! 5: Ati; 
*. eee — Sy x a 


am nitrous air, wide hllediadich + 
yielded »-phlogifticared air. L:iat firſt: filled . 
this:pliial 1 ble air, and had ob. 
forved a eonſtabe adi on crit. 10 Itcequired, 
h of u fie, when the 
phial _ r with urater! to make it pro; 
table! quantity: of phlo - 
ban en Theſe nails had eee 
1 quantity of nitrous acid _— with 
their ruſt, which might 
them and this air, in. its naſoent ae. might. 
de nitroud, dut afterwards b 
atad, re to che aſual xourſe-of thiq 
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itt" ns £1401 1 


attending ' this ſpecies of air wh 


the fab} ect of 115 Taft and prefent 1 1 | 
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that Weil hel it will di min Ee 
_ Aki6f as witch 4s fielſi wäde Altrous alf 
and ſotyetinges it Has no Tuch power; a x: of 1 


2 
* 


8 Habe not yet deen able to fay before händ . 
When it will de Pöffeltech or this power ind = 
when it et As this dephlogiſficite ; 
quite" UMitit 
| kom dhe at With 'whith. ir may” de winke. 55 


vapour of nitre je a thing ' 


gifticated Ale, chat is, in this vale, phhogr. 7 


ticated air produced from fitrous Ar. Fot the 


ptogreſs of the produdion of This air Wers 


to be as follows.. bart of the nirbus nid 78 
Ut Yooled Totti that vhion x With 9 
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is 4 en 75 
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| pour, diffuſed, through g 
trous air. lu time the whole of the nitrous 
: air is thus. decompoſ, 
- nitrous alr Panda in the mixture. In this 
ſtate I imagine the air ſhews the ſtrongeſt 
N appearances of dephlo - 
mitting a candle to burn i in it with a AVI 
MP flame. f fy 
; ed that decompoſition, which lets the der 
£ pb logiſticated vapour of nitre eſea pe, this ya- 


8 
- which conſtitutes nitrous air, rand then be- 
pmes what I call dephlogi ficated nitrous va- 


remaining ni- 


dat no, Proper 


TIE, 951 


gil ticated air, by A 


1 14 


But when, the nitrous air has. fi ffer- | 


pour is either imbibed by water, or forms with 


he phlogiſton another kind of union, viz. a 
| that. Which conſtitutes pblogiſticated, Air; 
and when, the. whole of the nitrous ait has 
undergone this, change, having parted, with 


3 


81. the phlogiſton which it beld ar riß, 


Alla it is. 99 longer capable of artra@ting com- 


7 won 7 Ladiy as the ee va; 


„„ 39 23 Sens Is ; 


proportion. | of phlogiſticaed ; air is greater, 
Alk ar length it coufits of nothing elfe, 


ollgywing facts, in in which this air ſametitnes 
did, 


did, and fometimes did not affect common 
air 1 Ks to the judgment Haga 5 

Diſſolving zine in ſtrong ſpirit of nitreę c 

Bot! a conſiderable 4 Log Kd of air ig SAY 


ad ne my 'on colhiicdetal} 1 l at | 
biber ties I habe got air from khiis ſohition 

55 that was pretti "Rey wittots : 59 8 . 
| 5 \Nitrovs alt Expoſed to 3 
of Jane, and cane 
admitted a babe to burn rn 


and fligktly ble all "rod, 1 this ſtate 1 
dbubt Rot, it woul ave diminiſbed bot, 7 
mon air, but chien it was examined agalnh 
on the 1 5ch of July, it was Hicirher Gf: 

eite 6; cd air, nor did it affect Coil 
mon ait KAR: ie nib enn 
Two doatztities of ” nittous' ar expſed 
ts iron the 23d of July wete diminifhiedbe- 
tween one half and one thitd bn the Akt or 
ſame month, hen they admitted u ü 


dle to born 18 them with a very vivid Had 
a 0 tie'not'Eifinith oom men d ar alt 


air was nat much, if at all aff ted by thiz 


ar, a candle hacngd-in it very; vigorouſly 


Sthel. la dhe fFrmiging trials the fo 


in an irche tion of a mixture of foe prop 
nitrous air. For with that colour $44 5 


; bowlit 
hard: with a pright f; 


nolaakly,'aquantity-of uitfhus air. in cen- 
act with iron from: tha ad of Septernpet 


vi diminiched ene half and en the r3th 


A the ſme. mogth it Qed common air 
vary; Mttla, the meaſurcy of the- teſt being 


ls. I hurnad with an enjanged fame. 


1c In;pll theſe. caſes. in which the common 


Al che nitrous air heint compoſed, and not 
much af the dephlogiſticated vapour ab- | 


ajp # 4. affected. ne, 74 1e 77 of. 7 1059 
A quantity of chis sir producgd, by a ſo⸗ 
ltieniof tin, and in which, a candle roy 


$d-with a blue flame ſvrrammding it, dimis 


viſhed commpn air in part; This blue flame 


inlays en tiggwſhed in nitroug gi. 
, „Alhantity of this air (I e _ 
MIS. pracrred) in, Which a candle 

ze, furs ary with 
# thin blue ane, diminiſhedicommon wr al- 
moſh 9% nach 96 Goſh niteug air, N 


Ae b 8 1 * 


tir hat much If chan before 1 „eee. Fa 
cl 5 and chenveid ot wi — 1 
| much ane 1% ati 209 vb 320g — 
: — — ai nl ab 5 
blue flame w „tenen * 5. 1 


der w 
mid wich eh wwe the bri 


flame in the centre. The dim zu in this 
aß wisht be iche effetk ofthe. abfarpt * 
the daphlogiſticated vapour; of which this zr 
rontained: ſo. much Am 1 nenzion to ty Te 
menten 17 m porn Se) * ene 0 oy | 6, 


dne. 1 * beri "bak 6 lg 


poking, gas in on. 3 


mon; air i war. 5 that the 1 2 * 


the 
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| Gele buthied — ſtrong white dme. it 
the centre öf A liglit bidde dnevt drmm 


the is fires" IP rh tell were. 3% 


Fa wo ood >xgh 0 p od uad ln e un 
manner in which ee e due 
not ſenſibly. 1 one third of 
th& whole quantity. had been al DIOrD ec Phe 
meaſures of the teſt then wert 124. The 
next day one half of what remained was | 
—— out in elair. 


rot braids iy undeir d 
gitlicated Vapour, ary; 2 59 ail: Ii acligf 8 
0 Anotliet\huittity of this arg it which'a 


8 


common ait ſd nach} that"thelm — 
tlie teſt Were 1.278 ebe dledr day it was dle 
miniſhed about öne fiat and juſt extits 


guithed a candle. Mixed with com 


ieee N FEI * 
with whichãt i 18 mix g. IU 13% ie 28617 
4 ee | en ere ed 8 | 
with wor ent burni ing i i Win 
ſome that had eee ex- 
poſed! to iron the firſt of July, and was cas 
mined on the 17th. 010 this cale the flame 
was s ,cxccedingly,, bright, attended, with a, 
crackling noiſe, inſomueh that, chad. 13 ' 
den the manner f N ee | 
ſhould have pronounced aut. to be | pro 
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phlogilgated-aig, and yet, it: would eren The 
hayeibeon fatal 0 animal life,, 6 0 . 
Havieg wicd.the effect of the,flame of a 
Langle in this Ar L had little dopbt hut that 
5 igflamable.gic r (might, be ignited; io. it; nor. 
was. Ldifappointed:; Far when the ty kinds 
of. Air were mixed, they e 1 50 | 8 
aud With. conſidęrable yiolenee, a - 
toighax;of « ſimilar mixture of nfl . 
and dephlogifticated; air. 1% Legi !; Ns 
27 then put a pot of iron filings: 9585 9 5 
diane into a jar. of this air, tory What altes | 
- gion, would be-made in.r by. ſuch 2 
p 


0 


I x 


—_ 97 bg bees 
al anti equabſie fupply of iuftammable air, 8 
that mixture would throw into it. After 
continuing in this ſtate four or five days, 1 
found? e though confined by water, 
vety little dithiniſhed; ag e candle N 
then went but 5 in it. It was farther! dini 
nithed by agitation im water.” But L always 
found this air capablelof being confiderably 
dindiniifhed” by nee water, r 
had been Io fir affected hy a previous Rand-" 

5 or agitation in mot that a — 

bur Jen g6 ct in zt. %% e, 


"Tk els ** ur ef f verb ö 5 
at is the cauſe of this le dee Ken. 5 


Sith Which the central fl ex- 
Peripaents 16 ſometiches ettounded, obey. 
think, evident from be. '$61Jowitig "experts. 
ment. Having 46 quantity of ob ; 
which A cand & buried, ps e 
bright fame, 1 mixed nitro V dir with it, | 
a "then" the Candle Vicki" a it with the 
uſual enlarged flame; 4 _—_ ag ſexs 
ee 15 16.204 e 204, ned 


opetty of ae vnde s 
. burn 


bum in this n * Lot» 

4 en the quantity of its diminution; 
audaiſane that of the common air ban . 

of it, I made the allowing» er i: 

which however;:when compared with [thoſe 

vrhich habe been mentioned before in otlieor 

views, only give ee _ of; Mc 


in al — ned, 
* bieving: prepared a quantity ol this eit hy 
keeping nitrous air in contact with; won 
Was I een it, bore: agitation : 
in water. till-near;one half of it was-abſarby 
Bds; befate it would, extinguiſh 4 64 dle. 
_. CHaving: again; ꝑut A quantity f nitrous | 
ain tobitonithe 2 1ſt / of Gepteraber, the net 
dexttits power. of dimimiſliirig: comman air 
was; nota ſenſibly changed. How] amgh it 

nen iſhed I did eme r hutbättwas 


the, — venrrondbearelfhito e 7 


meinder, and wWithluan xqual; quantgy af 
common air, the meaſures of the telt xder 
1 Shen, with freſh nitrous air, they 


P 2 Were 
: ' 


were 1.3. In this ale part of the diminuc. 
tion was probably an abſorption of the de- 
phlogiſticated vapour. On the 25th the di- 
minution was one ſixth of the remainder, 
and the meaſures of the teſt were 1.37; by 
which it appears that this air had now loſt 
ſome of its power of diminiſhing common 
air. On the 26th the diminution was again 
one ſixth of the remainder, and the meaſures 
of the teſt were 1.42. On me 28th the di- 
minution was one eighth of the remainder, 
and the meaſures 1.7. Dipping a flame ofa 
candle into a: portion of it, it burned with an 
enlarged flame On zoth the diminution 
was again one eighth of the remainder, and 
the meaſures 18. Laſtly, on the ad of Oc- 
tober, the diminution was one ſixth of the 
emainder, and the meaſures about the ſame 
us before; ſo that now the diminution of 
common air by itwas little or nothing. What 
no remained of the air was, I ſuppoſe, 
mall to dip a candle into it, but I take it 


eee that it would have been entin- ; 
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po ur quite pure, ck freed From tis part of 
the air with which ir was mixed, aud which 


a a hae; that which 1 ese the ol 
likely to fucceed, was to ſaturate a quanti 7 0 
of water with this * es hen i it 
come out of the water . that e, 3 
| which had been imbibet 'by i it, of which the 
' nitrous air, and eſpecially the phlogiſticated 
air, would be a very ſmall proportion. 
 * Accordingly I took diſtilled' water, and 
hats a quantity of it abſotb as much as it 
would of this air; but when I expelled it 
again by beat, it admitted a candle to burn 


in it only juſt as it bad done before. It was 
not converted into any better kind of air by 
the proceſs; for it was not at all diminiſhed 


by freſh nitrous air, I had entertained ſome 
ſmall expectation that if I failed to get pure 
dephlogiſticated vapour from this water, the 
air might come out. ee in ſome other 


reſpedt. LION 
ä N Es 6 7 This 
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oy This experiment was made on che ach of 8 
October. On the 1 3th; of [the ſame mol onth 
I expelled air from what remained of that 
water, after it had been kept in a phial With 
a ground Hopper, half filled. with cm ον 
air; when. the air expelied, from it was ound 
to be much Jeſs in quantity than. befcre, and 
it was diminiſhed by mittous air, about, a5 
a8 as. common; air, By this, it appfarg 
that the quality of it ne altered 
by its continuance inqwater z and alſo, proba- 
| bly, by meaus of the air, Incumbent: upon the 
Water; but. in what manner this was effected, 
it will require more experiments to explain. 
On che 13th of QQobgr J repeated. chig 
eriment, by agitating a quantity of this 
nitrous, air in 2 ſtate in hich it did nat; af. 
bed common, air ft lll, in diftilled rain wa- 
ter; and expelling the Air immediately, after- 
wards, à candle burnt in it with, a vivid 
flame, as before; and after the water had ab- 
ſorbed what, It would, of, the air, a candle 
went, out. in the remainder, 10 that it Was, in 


all reſp ect the fame thing when it came out 


of the water, that 1 it had been before it went 
1 1 into 


into, it. Perhaps, he we ver, a leſs degree f 
heat might, have erpelled one part * this EE 
air, without the other. 43 In 1 circum- 
ſtances that! is, whe n confined ſo as not to be 
ex poſed, through 1 medium of 1 water, to 
the common atmoſphere, this kind of air re · 
mains unchanged both in quantity and qua- 
 Lty, as much as any other ſpegies of air 
whateyer, Having kept different quantities 
of it in a great variety of circumſtances, from 
| different periods, to the, 24th of July, when 
I was obliged to put an end to the proceſs, 1 
took the following. notes reſp Fw 
ſubject. 5 

Two quantities of this air, . which had "AS 
kept many months 1 in phials. with ground 1 5 
ſtoppers, admitted a candle to burn in them 
with a bright enlarged flame. One of theſe 
portions. of air, agitated in water; was pre- 
ſently reduced to very near one half! its bulk; 
and then, with an equal quantity of common 
air, the meaſures of the teſt were 1. 66. 17 
| other extinguiſhed a candle when, without 
agitation, it was. e , one e tenth, 
nn... 5 
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Another quaritity of this'a Ar, potts le 
an equal bulk of water, upon quickſi iwer, and 
Ec quently a a gitated, but which had not been 


6 ſenſi bly beben by the water, admitted a 


candle” to burn in it quite naturally. Alſo 


another quantity, which had been procured 


from iron by means of the diluted ſolution 
of copper in ſpirit of nitre, and in which 


candle burned naturally the third of October 
1779. and which had been confined by 


quickſilver, appeared to be, in all . 


| ubchanged at this time. a: 


In vol. ii, p. 1 30, I have a) an account 


of a mixed kind of air, from ſpirit of nitre * 


and oil of turpentine, to which, when CY 
quantity of alkaline air was introduced, a 
white cloud was made, and part of the air 
diſappeared. In this air a candle burned 
both before and after that proceſs. This air, 


no doubt, contained a mixture of dephlogi- 
ſticated nitrous air; ; but the white cloud 


muſt haye been owing to a mixture of fixed 
air in it. For repeating 1 the experiment with © 


 dephlogiſticated nitrous air, procured from 
iron and a folution of f cypper in the nitrous | 


acid, 


— 


2 + | 3, 
acid, which contained Mee PE? did not 


perceive the leaſt cloud when; alkaline air 


E 1 


was admitted N55 it, nor the ſmalleſt diminu- 


were cases by Geek -wer When water 


was admitted to them, it abſorbed the 


Ine air, and a Su burned in the rent f 
ena as beck. SUR We Lg 


This proves that the acid in def 


nitrous air is intimately combined nth e 
other ſubſtance. The ſame appears, perhaps, 


ſtill more elearly, by means of the juice of 


turnſole. For admitting a quantity of this air ; 
towater tinged blue with thej > Juice of turnſole, 5 


part of it was abſorbed, in one caſe. about 


one half of the whole, without making r 
_— in the blue colour. eh 
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Tun ERE are ar ex periments che e 

of which 1 leſs pretend to underſtand, 
thay. the Production of genuine and perma- 
nent inflammable air from alkaline air, by 


means of the electric ſpark; the Alkaline ar. 


being wholly imbibed by water, and the in- 
flammable air egen in 1 a, pet n it, 
not at all. ifs Ge bog 0 

One query on 1055 6 by 3 comes 7 
the phlogiſton, which is certainly a principal, 


% 09 
2 


ingredient i in the conſtitution; of inflamma- 


ble air. Alkaline air, indeed, contains phlo- 
giſton, becauſe, in the manner in, which I 
have generally produced i it, it is itſelf parti- 
ally inflammable; but it is not nearly ſo much 
ſo as the inflammable air, which is pro- 
duced by means of it. Beſides, it will appear 
by the following experiments, that the quan- 


tity of the inflammable air far exceeds that 


—o 


of choJalbaling m L pany ladies 4 


jecture on the dibiject, it hogld, 


phlogiſton of this inflammahlq air is fuppli 


ed by the electticmatter, aud chat ſamethir „ 
ien as it muy be called, 
is ſupplied bythe,alkaline; air. For though _ 
inflammable air approaches tho: meareſt iq tus 
ſtate of pure phlogiſton of any ſubſtancz that. 


which ſerves for, a 


is küown to us, ät is, I doubt not, compoſed 


* phlogitonaad Ainclbing eſe; and this ax 


mils 3 Bibers bee us, is 


of an alkaline nature. For taking the electrio 


ſpark in any ſpecies of acid air, has no ſuch 


effect. From this fact alſo we may ;perhap$ - 


be led to imagine, that phlogiſton has a neat» 


er relation to an acid nature than to an alka- : 
line one: ſo that it readily combines with the 


emden as with nen of tnetaly ee. rather 


Aar . time of ar baer publication 8 „ 
this ſubject, I had only aſcertained, though 
very deciſively, the general fact, viz. the un- 
oduction of a true inflamtmable air, 
. like thatwhich is  producet from iron 

or 


doubted 


be, that ths. 
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ſupplies ſome eſſential pat 
tion of i it, aud that the Whole of the inflam- 
mable air is not derived from the electric 
matter, the alkaline air ſerving only ag a 


#20 off inflammabie ai 


or Zinc by ſolution 1 in oil of. vitriol or Grd 
of falt, in conſequence of taking the electric 


: ſpark in alkaline air. But I have ſince aſcer- 
tained the guantity of inſlammable air that 


may be produced from any given quantity of 
alkaline air. And this production having its 
limits, certainly f ſhews that the alkaline air 
At in the conſtitu- 


medium, as it might otherwiſe have been 


_— in which the proceſs takes place. 


To take my meaſures with more accuracy. 


5 1. at this time, confined the alkaline air ina 


glaſs tube, of the ſame dimenſions through- 
out; and having it confined, as it neceſſarily 


muſt be, by quick-filver, I carefully marked 


the ſpace which it occupied in the tube.” I 


then took the electrie ſpark; or exploſion, 
: which. Ger of them happened to be the 


* 
/ 


moſt convenient, till 1 perceived that no 


more addition was made to the quantity wy 
air; and then meaſuring the ſpace which it 


ee 4: found: that 2 whole was, as 
RE ny” 
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if 


d eee ee eee 


; * 2 may prove that the 
ptoper inflammable principle, ſupplied/ h 


the bulk of inflammahle air, 
principle only the other thiid. We ate ng 
authorized however, to infer from it. a 
thing at all concetuing che ſeparate. a 
of the alkaline; and 1 Inflammable 
It is even poſſible that the phlogilton | 
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it to have au anfla yiof the ſtro 
_ eſt kind, firing with exploſions, and in o 
reſpect to be diſtinguiſhed frum that which 


the electric ſpark tak en in this ai r Was 
2 red; though, as is alſo e 

aable air, it was white in the 
centre. of N nenen exploſion- a 
Ries! (iow bowndolt unites nb dings: 


e be the true 


x cleric matter, conſtitutes 3 


heve-no-neight/acallahanghiitenablenghe-- 
alkabing baſe, on which, itbas ſeiaed, ta 
cupy copy: ſo much more nnn it 
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| $þvat ſo\-impoytant® an expet 
larger ſcale, I began with ont 


5 the electric ſpark /in it till had: got a coin 


contained, 1 perceived a very” een ale 
tine ſmell: ſd that the whole 


Poruted with this air, though! it 
much ſo, as not to be ſeized: by the water. 


40 Akter this e -oRiflonencalel ; 2 
doubt whethet; when the prochſs was cum. 


pared, there did flow remain] ar It, . 


phreien of alkaline air not af 


d by it, and 
espable of being abio bed/ water at e 
darts. "To: determihe this) 


'k bat. ren "A 


Gunce meaſure: of alkkaline ait; 100 Sms 


pete ounde meafure of air Then admits 


ting a little water to it, I obſerved with the 
greateſt attentien, but could not perteive 


that any patt of che air-was abſorbed by it. 
However; when I had made this ar exp odey 
by wicatls of the flame of à cundle/ and im- 


mediately after applied my. Hoſtrils to the | 


mouth of the- veſſel in whith zt had been 


tile alkali had — completely incor. a 


And to give it a fairer trial, tkis water had 
8 with the air, upon the 
Lad | quick- 


—__— 
quick. Blver, And! wy EP ak; 5 ADL: 
agitated Witty during two whole hh i 4 


and though" was but a very" Tha olngl 
ty. it ba üg pheceivable alkafiris fmelilaf2 


terwardtl oh Hain . 50 101069 aid: 


I the thebry eometnin tHe conſtitation 
of inflanimable-air, advaticed by.] «ef cbfis 
jecture abo be admitted; it-wAl/favourthe = 

ſippoſitibh in y firſt voluthe!4$74 66, Me 
part of the cilx' of the metal, flom whit 

the inflammable ait was produce cod; enters Tir. 
to che totifiitutioit of thei air Sal in chere. 
peribaſis of ir f iche ealees hanf be pl 
perties of aalnue fubſtarics; It may als 
{6:-proye: th&e6npeteibiling of otic "alkali 

_ fabſtancs:intd/iqnother,” ve at lenſt ſucks E 

charge! as makes them to become the ſumnb 

thing, that is have all the ſame know | 
properties iu che conſtitution; of ait; in the, 
ſame» manner ds chere is ſoinething common. 

to the vitelblie and nitrous acids; which e 

not be diſtinguiſhed when they enter into 

the conſtitution of dephlogiſticated air, Since 
inflammable air, when procured from any, 
of the metals, by any of the acids, or from 

9 1 alkaline 
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aline air by the en ſpark, exhibits, ig 
all dſpetts, the very lame properties, it. 


* cannot be ——— perm till we 


ye are able to decompoſe any kind of air, 
ollect again the different eleme 

ol which we hed previouſly form ned it; and 

is a problem, of the ſolution of v high E 

r. what has heenalready wht ant 5 


es + got ariſe fo 


fi 


f ed! EE oy hut; from phiogiſton acci 


— adhering to the materials from which 


it was expelled, readily formiug with this 


ait, as a baſis, a ſpecies of inflammable; air; 
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1 2 denſe fluid 


t leſs n when confined N by yitriolic_ 


at it is; ini ſome mea - 


fare volat they even u when anna common 
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| 6 ta hy þ electric ; top 
om — phon 
| to the n mercury in the other , the. tube was | 
preſently covered with a black incraſtation, 
and the longer thei explotens wre conti e., 
| the thicker; this Mer eden eee. 1 en. 1 
ar chat time. — uſpic this 


—— —— foraad e 
the vigaiotia did: igr een r nt 5 
ance. when-the cleftric ſpar * as-takew | in 


in the vary ame Wanner. ab egg o 

Aſterwards, abſer vingeth eſomablack ot 
tor, though nav ratus 
or in to — — explaton 
was taken over inersuuy in mm ait, 1 
end not help ſu ſuſpe Mug that his black 
matter came from the mercury; and this 

ſuſpicion was confirmed by applying heat to 
it; for it was thereby convertet} into white 
wid mercury. TT . that it 
Q „ 


Lr. But iu i caſe L could 8 


A 


0 — 
ed in the air, I alſo, made the 
and with a ſimilar. 


ops at any Hare LITANE ve t 
ſurface of the me = and: 39.00, xeſpe&t 
earances ſo ſtriking, ae when 
were taken in vitriolic acid air. 
I took the elefrig exploſign between iron 
wites at the diſtance of ſeveral inches above 
the ſurface of the mercury in this kind o 
air, and the blackneſs: withia the tube was 
K produced | 
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Of the OT ” 
oducec 130 ſt as much as it had been When 
the exploſion” was taken immediately t Upo 
the quick. ſilver itſelf; and'on "applying heat 
to the black matter formed in theſe circuit = 
ſtances, it preſently'b cane un tee 55 
as befbre, 124 Herr hioLOrnt us HA, e 
Having taken the engt exploſi on1iat' ya; 
rious diſtances above the ſurface of the mer 
cury by which" the vitriolic acid air was 
confined, and always with the ſame ſucceſs; 
4 at laſt took it at the greateſt diſtance that 
any glaſs tube I had by me would admit, 


which was about three feet above the ſurface 
of the mercury. But even in this caſe the 


plack matter was, to all appearance, produced 
quite as readily, as when the exploſions had 
been taken ever ſo near to the ſurface of the 
mercury; ſo that the mercurial vapour had 
completely pervaded this whole ſpace of vi- 
triolic acid air, and i in 4 yery ſhort time; for 
1 took the exploſions preſently after I had 
prepared the tube for the experiment.” „ 

But to be quite ſure that this black mat 
tet did not proceed from the vitriolic acid air, 
1 contrived to take the electric exploſion i in 
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| biene 1 8 water. give tee 8 h ba 
all the upper part of the tube was filled with: 
it, reſting on the water only. Bet 


heſe two wires I took large ele 


ale tze nter e. dar, 
are taken in common air, but chiefly f 


the vitriolie acid air which abgunds with i in, 


when, they are taken in that air; and) this wed 
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tation in water, and afl 
black»-powder, becomes w 


cury the moment that it ber 
this proceſs. However, 


n 
. 


ther blathe chawer — ee ele&me! 
[+ gg in vitriolic acid. air, and thewas! 


ade tishrofore" 


narrow glaſs tube, 
inſide of the phial in which the oil of vitriol 
and copper for the production of vitriolic 
acid air were contained. But though I heat - 
ed theſe materials, and continued the pro- 
duction of vitriolic acid air in theſe cireum - 
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853 Of alete 

law; 0 proſpeR of its being at all anielbed 
by zät. 4 ;I:therefare:canclude: that 1 vitriolic 
acid air does not properly take up, ſo as to 
combine with, the mercury. However, it 
muſt be —— e diffieu * A ; 


——.— e 
ben howeyer, might ran 


with a little moiſture, from en — 
—— re haps to soil a. 
1 vn off iby- * 
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of mercury, ig er acid. 
Uizations were formed during the. 20 
heat, in ly ſealed; a 


they were diltolved again in the ſame me: | . : 
ſtruum, when it was cold. But when the 


re broken, and th faline ſubf an 
ar, they autracted 0 
| humidity ar all; and yet they ere not 

calces, aufe . were hens 
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e produced a ſaline Kanes of this kind 
from iron in a much leſs ſpace of time, and 


the examĩuatidũ of it may thiow! ſome ncht = 
1 the munen we the others. ; 0 


day to a eee ſtrong 
ſand heat, in a glaſs tube hermetically ſeal- 
how Spy the derer 1 


rn only expoſe ch ade 


eite ptopett) of Met ſofntions" f po 
chat they will always" avike 4 depöfft, and 
then diffolbe Leaked: 1 belive without 

Tits: but then tlie vow! of ikke leid alt 
To why editions n 1 niels, 1 rf} 
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jecture. But as 1 am no ſituated" 
country where ng 

leſs expenſi er I hope that, if al | 

jr mt beat agent) n on ddl. 
The. em itate was by no mean om 
mers car; fe iviaduionty not eaſt" [ 


fatlowing experiment which * was) Meri 
tha Foun — A quan- 
tity of a weak but ſaturated folution of cop 
per in 2 of nitre, which had np _ 
clog bade were e abet 
more eryſtals formes iu it ; ſd af 0 become 
a this „ it was: pour: 
ed o of the tube. But hon the whole 
maſs Was diſſoly 4 * heat, in the open ar, 
and then dried, it becarke: perfedtly doliques - 
ſcem; unli that which bad eryſtalized hen 
fore ma * continued heat. 


That 


ahle man, Mr. is las commu-· 
ra is cintelligent, informed me 
- thatiithe calx of tin would dephlogiſticate: 
ſpirit-of nitte, and leave it colourleſs. This! 
1 found to be true; but then 1 found that, 
together with its colour, the acid loſt almoſt 
alliits ſtrength. And trying other matals, 
hs of all of 
kably ſtrong aſſinity with 
ee Hand firmly ;uniting with it 
and a dittle met with. wh ritoincombigel,, 
make: together a perfectly dry ſubſtante, 
quite unlike what it was before; the water: 
being no more apparent, than it is in args : 
| flaked lime. But heat wilt diſcover the wa⸗ : 
ter in both the caſes s 94 
Of this kind of calx; which T thinb4 we! 
wey properly term nitrated is the white mis 
nium;” which 1 had befbre procured by ſa- 
turating red lead with nitrous vapour; tlie 
phznomena of which, as I have found 
them to extend to other metals, 1 now un- 
Jerſtand better than I did before. 1 thought- 
. ſomething ene, that a red fub- 
ſtance, 


* preſent! eee, that the icar 
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rit of nitre; and that ponies 12 0 5e 
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tals of which. it makes ae, 9 
bela difficult and unpleaſant proceſs; toimait 
perſons; and thoſe who are moſt expert in 
experiments of this Kind, will be obliged-to 
make ſeveral trials before they ſueceed o 

their wiſh; in ſome of the experiments that 
have reported. But I now make all theſe 
nitrated calces by means of the ſimple diſtil- 
eak frames ſolutions of any of 
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experiments, Iſhall not fail to report them. 
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The experiment of lead 1 made in u dif- 
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- dntacettind in ſpitit of nitre mixed with abo 


an equal quantity of water when ſomae-aie 
was produced, but not much. The bulk of 


what: Pa was a white powdery” ſub- 
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perfectly dry, it weighed eight dwts. fo, that. 
there was au addition of one dwt., from the 
acid and the water that were! now latent, i in 
this calx. In this manner, however, it was- 
brought to the ſame ſtate with the ee : 
| Ealces of copper and tin ahovementioned. 
For when heat was applied to this white ſub⸗ 
ſtance, a red vapour was ex pelled from ĩt, but 
5 ſeemingly combined with more water. 
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had before obſerved that be, vg 18 pour 
marine acid does not injure air. 1 Bad the 


bad d expoſed a quantity of this acid, in ina glaſs 
tube hermetically | fealed,.. during ſeveral 
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months, to a ſand heat. For the air within 
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is now pretey well eonfirmed, that it is the 
marine acid alone, in the compoſition of aqua 
regia, that diſſolves the gold; this acid being 
dephlogiſticated by the ſpirit of nitre, which- 
has a ſtronger akg 6 wil iche than 
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yeats before 15 Was any erpe- 
9 kimedts in electricity except with a view 


d amuſe myRif end my friends, I had ob. 
ſerved that, in diſcharging j jars, particuh y 

ns filled with, water, withour : ay 
b a e outhide;T fete a flight thork 
ugh. it was plain that tlie handin eln 
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ert aer eee not made of 


1 eme was in eonta@t wu 
| the dircuit. See . 
| 3 times me that alchain communi» 
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26s oberen mw , by 1 
my kedling,-of the Latwas fir: 


_ exple Nong, I made it paſs over a part of ly 
naked arm, the hairs of the ſkin 
ſinged, and the pupillæ pyramidales ad) na; 
only along the patli of the exploſion, but 
alſo where ever any part of the chain had 
touched it. though n not in ane circuit. „ 
p. 686. et ag e en neee 3 


It was to aſcertain * nature jo and 1 


e this lein exploſion, chat the following 


experiments were made; and in reciting 


them 1 ſhall diſtinctly note the progreſs of 
my on thoughts in the courſe of the in- 


veſtigation, from a ſtate of abſolute uncer- 


ctainty, to that of the fullaſt ſatisfaction; and 
15 Iflatter myſelf that ſome of the facts I wal 


exhibit will give pleaſure to thoſe who are 


beſt acquainted with, and welt ee na in 

. the hiſtory of electricity. 5 0 „e 
Not having tlie leaſt ae but that, if 

any electric ſpark paſſed between a body that 

vas inſulated and another, the inſulated body 


would appear either to have received or to have 


A doſteleQricity; I imagined that nothing more 
was to de done than to inſulate bodies placed 
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ive; ſuppoling that ede | & =» om 

the inſide coating in an interrupted circuit 
was not able to ſupply the outſide faſt enough. | 
nd fince the larger the inſulated. body was, 
the, greater the Uantity of the ect. 


it was capable of receiving, or arting with, 


and conſequently. the more ſenſible, the effect 
would be, I began with ſuſpending on ſilken 
frings. a paſtehoard tube covered, with tin 
all, ſeven feet long; aud four inches thick, 
with large knabs at each end and a braſs, 
ball, at the end of an iron rod, which com: 
municated with the outhde, of the jar;owas p 
placed within about v oft 
it, While the-diſcharſe webs — an 
inſulated, interrupted circuit, no part of wh ich, 


was leſs than two feet from the in ſulated eg 


v/Aucroakipgitbacouploſion; che ſpark ap- 
red tpected, bu * my great Lars: 
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not find that ether poſiti/ e by 
: eQtjcity was commulticared'ts the 

infulated tube. Neither the pith balls, * nor 
the fineſt threads, diverged or moved in the 
Left, at or after the diſckatge, though; evety 
| thing! fe ee = the ede Nate, "the 
fibe @ hy: 0 wan as arch 50 be vi 
| atiot ) und Ws bells aid # i 

8 rear diſtance, andwould 
hive kept chem in i ſtate te of divergenicy tribes 
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T was intent upon milking the dilebafge, F 
had an alliſtatit along with we, whoſe eye v 
. wpori the threads all the t 
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This experiment, as will eafily be imagl- 


ned, thook: my whole hypotheſis} and cons 
founded all my ideas. 1 cn 0e queſtion 
the: fact, having repeated the experiment with L 
preciſely the ſame event, Fbelieve;'above fifty 
times, on account of my having been hardly 
vt-ſenſes;orthoſt of others 
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at liberry: to atten] to this 
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There was an evident eleckrit (park ſila» 7757 0M 
nmes near half an inch äm ſengtht Betwef m 


the bodles compoſing theele@ric eirtun amd 
the inſulatod tube in ſueh u ſtard of the alr; 


as 1 Knew, by frequent trial'; would haus 
2 kept it electrified a long time; and pet thore 


no | tree O15) 5 1644 
| 1:46 not remember that L was over inen | 
puzzled with any appeatunde im nature than'l 


that eee mo of acevuntint for ic, and = 
the methods which I propoſed to diverfifyiity 
in order to dad oer dhe cauſe this range : 
phenomenon.” K ordingly, ee 
patient; but. 
repeating it with ſome differende ih the Bil. 
polition of the apparatus, L obſetved" that. 


upon every diſcharge; a flight motion Wab 
given to the e threads thi js the 16. 
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cially when] fo nd 

Sona fries _—_— that of the in⸗ 
ſide of the jar. But the quantity of it as ſa 
ſmall, that the maſt exqui ſite cantrivance 
was neceſſary to aſcertain the nature of it. 
For though, upon this occaſion, the lateral 

| ſpark was near a quarter of an inch in length, 
the threads on the inſulated tube cauld ouly 

be made, by the exploſiou, to change theie 
poſition from leaning alittle one way to lean:- 
ing as much the other, in the ueighbourhood 

of an inſulated braſs rod, loaded with a ſmall 
quantity of poſitive or negative electricity. 
Icqulc not help, however, being ee 
that. fo large a, ſpark ſhould give no ore 
electricity to the inſulated tube than it abr 
peared to have done; when, in other circumr 
 Nances, a {park ten times-leſs than this would | 
| thaye made à great and permanent alteration: 
Yet, improbable as theſe circumſtances were, 
 Tentertained no doubt at that time hut that 
theſe inſulated bodies were. cleGeified, either 
poſitively or negatively; according aꝶ the in: 
lie of the jar was e or negative, by * 
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| perſuaſion. the. longer, as it happened 40 
„ ohſderable time before I had: got another 
Nun * cammunicatedino feulible el Ari 
city, r tlaichht (bor Han n Kad e 

22 ies, help taking notige that, 
* happened that, in my firſt; experiment⸗ 
the inſulated: tube had always acquredod 
he leaſt: ſenſible electricity (and that: i 
afterwards found there were many chances 
Ageinſt the firſt reſult) I ſhould have form. 
dd, and have atquieſced in ſome en 17 
 Potheſis 15 acgorint-farithe| iving 
of electricity in thoſe 3 5 
tam: the-ui neſs would have ended. But - 

the ſeeming: contrariety of theſs appearances | 
obliged: me to purſue them'farther. | --»1;ri9- | = 
ft Not being able completely to ſatisfy my⸗ „ 
ſelf with my laſt coneluſion, attended with. 
the difficulties above mentioned, I; kept di- 
verſifying the experiments, and introducing | 
that I could imagine 
might poſlibly affect 2 55 of them and 
| among the reſt I . the following e 
„ 5 ment, 
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1 as ae a toſs aer f had been 
W ths eee tied; ad 
© Having ſuſpended a enden aſu- 
lated braſs rod, "= cod about one eighth of 
an inch from another rod, which was Hke- 
whe —— nd one end of which was 
in contact with the coating of the jar, and 
having eleQrified the rod which ſupported 
the pith balls, and placed a rod loaded with 
the-fame- eledricity near them; I obſerve 
that, upon every diſcharge, the balls which 
before were repelled wete(inftantly-attracted 
by the electrified ante _ that the reſult 
was. invariably the ſame, whether they aud 
the rod were loaded 8 ee or nega· 
tius electricity; and alſo whether the jar was 
ee pobitively.or negatively. I repeated 
experiment ſeveral hours without the 
15 leaſt variation in the n which r 
proved that, in theſe circumſtances, t 
electricity of the rod ae the la 
teral exploſion was: I: e 
Afterwards I repeated the experiment with 
ſome * — and found the electricity 
N e 


mmunicarie wer cat lehr 
—— jane or that of the outſide of ths 
Jat; aud, together with the former Etpefl⸗ 
ments. convinced me that this Late rab ſpark by : 
no mean s produced the effect that might a 
been expected in communieating/eleQricity: 
But” with the next ſet 6 f'experithe nts the 
difficulty began à little to clear up; and it 
continued to do fo gradually, till T had ww 
all the ſutisfaction 1 could wilh for wirkt te! 
| ſpect to this puzzling phænomenon. ö : 
de firſt time that 1 was able to vary the 
olectritity of the infulated body placed neat 
the electric circuit, or of the bodies that 
formed the eireuit; which 1 now began to 


 aniend 10, by/any-dffrent afſtei of the 
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tom of a jar charged poſitively, I Ahead u. 40001 
ther inſölated rod, With a pair of pith balls 
hanging to it, and obſerved, chat urhen L at- : 
| FRO to make the diſcharge through att 
e imperſetly 


e, eee WP eee paſſed... 
nenn the inſulated rod and. an. 


thefty — immediately the balls fell 
cloſe together again, aud ſometime 

ſeparate add dhe oppaſite 40 b dle. ; 
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af 850 not, upon this occaſio aha abs: 
later al ſpark in the full exploſion ſo great as; 

5 in the imper fect diſcharge. I alſo obſer veck 

that the more interrupted the circuit was, 

the farther. would the lateral ex ploſion reachts 


communicated; was, always poſitive, | 

5 when the jar was charged poſitively, and ne- 

3 gatlve v when it was charged negatively... The; 
reſult. of an ren nicken dens auen | 
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n this ſtate of the experiments, I had,no; 


idea of the poſſibility of the lateral ſpark unt 


 Ginmunicatiog, eleftcicity 0 the inſulate 
body but I imagined that the kind of elec 
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tricity communicated depended upon ſomę 


citeumſtanee in the diſpoſition. of the appa 


 ratys that I was not ſuſficiently aware of. 11 


„At length, recollecting that this laſdex- 
betiment reſembled, in ſome reſpects, chat 
curious © one of profeſſor Richman, mentioned 


+> 1 


A 


iu the Hifary of elrerricitp. p. an zi (in which, 
it appeared that, when the coating 0 or 


be of a plate of else een 70 
the ground, the oppoſite eleQricity of 
ben ſide was m Ire vigorous) * 1 tis⸗ 
fed that the negative electricity of the 10. 
dies th 
diſcharge was produced by the greater a 
culty with which the outſide of dl the jar 
ſupplied, than, the inſide was diſe : 
that, the outſide, was comparatively i in a ſlate 


IS 1 


ace and therefore 4 would comm | muni- 


(Re 


s „„ 


2. 5 . 


it formed the circuit in the imperfect 
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ET eee lk bostes 
| bo pore nega s IL was ld 


ry IIs made to ee ade ; 
with more difficulty than the outſide received 
it, che bodies mr . 


ormed the circuit would 
electricity, and the an 
nſwer ——— toned” -- 
Ta concluded that, making the lune. 5 
ruption in the middle of the 3 ſince; 


r mengen A" Gb wüde of the Jar, 7 
would be charged r oder SLY 

between the place of i inte 1ption 1 
outſide would be « charged nie 


In this ſtate of thingy Wesir - 
could give the inſulated circuit what Kind of 
electricity T pleaſed, provided e was _ | 
| Kind of interruption in ſome” 2 

circuit; and conjecturing that the dare 


1 bodies placed neat the cl cuit v 


lame with that of the bodies . 


the-Jateral. e a4 
ed it. I ſometimes placed the rod which ſuf- 
ported the pith balls neat the difcuit, and 
ſometimes introduced it into tho cucuitzand, 
found that, in both | caſes, it, contracted the; 
fame ele&ricity. This tended to confirm men 
in my ſuppoſition, that the lateral expleſon 
was always attended with a giving or teceixꝝ - 
ing of electricity, according to the nature of 
the circuit, and the place where it way ſitu, 
ated; and Lagain overlooked the diſpropors 
uon between the cauſe and. the effect. % ohio 
- Preſently after this, it oecutred to me, 
: that vyhat may be called the redundant electri- 
city of the outſide or inſide of the jar, ſeparate 
from that which is in the glaſs, and couſti- 
tutes the charge. muſt have ſome concern, 
in this event, and the ſuppoſition was veti- 
fied by fact. For inſulating a jar charged 
poſitively, I obſerved that, when I touched: 
he outſide coativg laſt (as is commonly done 
in ſetting it down) and made the Shores | 
through good conduQtors, they were all elec- 
trified poſitively ; and bodies placed near the | 
circuit were the fame. On the contraty, hy 


an Tong the jaugon the 


4 


: edi n wie, ens tag 


with the inſide ſo as to take off 


dundant electricity, both thb circuit and . 


; gong bodies contrafted ade e- 
| tricity. WENT 9 8 | 1 6 NM} 74 Fe, l 2 


4 Thad a thistime quiteforgor cha Epinus 


— of ede da. in he Hit 


of elericity, p. 2533 but couſideri ug what he 
ſays on that ſubject, L find he was miſtaken 


with reſpect to the reaſon of this experiment; 
not ſucceeding with Dr. Franklin and others, 


who had always aſſerted, that the electric 
cireuit contracts no electricity at all by a) 
diſcharge. For he ſays that the ſurfaces. 


with which the Doctor tried the experĩ · 


ment were not large enough to make the 
effect ſenſible, and that the diſtance of the - 
metal plates was likewiſe too ſmall, as he 
ſays it neceſſarily muſt be, in the charging” 
of glaſs; ; whereas I could give the in ſulated 
circuit as ſenſible an electricity with a com- 


mon jar as he could with his plate of aj air ; and 
much more depends upon the Height of the 
. n. ang have been incoußdera- 
OR | 5 „ 


| the "Iateral NP. 25 ; 5 

0 4 & Alt ; 4 25 3413 

ble 18 po plate OT air, than the © qu uancit 0 f 
Ne: : 


ſurface; w uch, e ma be, incre 


= at pleatyre b y mu Itiply! ing jars i in W 1 


161339 


> AGO) | ON 
,” foun W e it much „ 


depepd i yo the quantity of of / ee in the 


eoatit ng, an the bodies connetted with them, L 
21 . * 

a8 e more of that redundant « lee 
„ } * 7 ? Fi * % | 
tricity, effect of which Was. ſeen 1 in the 


2 the 8 21 


laſt-mentiolied experiment. For when 1 i 8 
2 diſcharged the ja Jar "Sanding in contact with' | 
the prime conductor, the tendeney to the. 
communication of politive eleritit) y was fo 
great, that, in that fi tyation, the inflated 5 
circuit Cobtrated firodg poſitive \ dlefrieity, 
when, 9 thing elſe remaining the fame, 
except removing it! fon the conduktor, and £ 
then making 5 Uiſchargs „it cont! 10 
ele@ritity' 1 i e Fort ene, 
Being u now peikdly maſter of the clec-' 
trieity 'of the circuit in electrical exploſions, 
ahd hei ing able, in tus different methods, to 
give which of the two electricities I pleaſed, 
1 imagined that if 1 could ſo balance them, 
as to communicate neither, there would. be 
no lateral ſpark, as in che above- mentioned 
1 e _ 


274.  Qleruation n 
ex] riments, | But! in this 1 was abſolutly, 


aiſtaken, { Sug 

For, in the fil pics, 155 after ſetfing 
the charge d jar upon the f ſtand, 1 took off; as 
near a8 L could gueſs, one half of the tedun⸗ 
dant electrieity of the inſide, and. left both 


C79 


fides equally electrified (as appeared. by the 6 


equal atttaction of the pith balls, to t xm. £1 


both) the diſcharge e of the j e Jar, through 2 a cir-⸗ 
cut. of. good conductors, did not, indeed, 
commpnieate the leaſt ſenſible electricity "Hs 
the eircxit; is the lateral exploſion. was al 
moſt, ag, manif eſt 33 before... The piab balls, 
hung vpn the- 19d, ugh revived, it, eas 
Aare . 

In de next ble reppated this. xperi- 
eng. by. halagging. the via different, mer. 
thods of communicating electricity. to the 
circuit que againſt the other. For not inſu- 
 Ining $h6 jar. but ſetting it upon the table, 
Which gavs che circuit, ang. the bocies con- 
biguops. to. it, an advantage for contracti 
politige. clectricity by tha diſchargg 3, but, a 


dhe tame dime, making an interrugtign in 44 
_ girevth, by introducing, Part of * fable inte 


. it, 


622 
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it, which tended to give them negative elec- 
trigity, I could eaſily manage it ſo, that the 
pircuit contracted neither the one nor the 
other ; and yet, as in the former caſe, the la- 
teral exploſion was as conſiderable as ever. 
Tha balls never ſeparated. + 25 

To vary the experiment, I placed an inſu- | 
lated braſs ball, two inches. in diameter, 
round and ſmagath, ſo as not eaſily to part 
with any electricity it had got, in che place 
of the rod that ſupported the pith balls; and 
having found a ſituation in which ao elec- 
tricity was communicated: to the circuit, I 
ohſerved that none was communicated to it 
though, to all appearance, it reteived a ſpark 
of about a quarter of an inch in length. At 
leaſt if it had gontraeted any, it vas ſo little 
as to make it very problamatical. whether a 
pith ball, or a fine thread, was moned by it, 
or not j whereas, hen I gave.it the ſmalleſt 
ſenſihle ſpark, in any — manner, it would 
attract thoſe 10. weden fer a en to- 
5 gether. Trout | 

The i e af AAR circuit 1 Ka | 
of ; in this experiment was not by means of 

| Ss ä 


| 
| 
| 
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any part of the table, but only about a yard a 
of braſs chain introduced into it, and diſ- 


poſed between the inſide jar, and that part 


of the circuit near which the inſulated ball 
was placed. N. B. The ball muſt not be 


placed near the j jar itſelf. | For, in that ſulu- 


ation, I found that, though it was” very 


ſmooth, and perfectly ſpherical, yet it could 


not be placed very near the outſide of the Jar, 
ſtanding on the table, without contracting 


negative er in Kal very k "peed. 
of time. 15 


Theſe 1 are me Hack: into 


my former ſtate of perplexity with reſpect 
to the lateral ſpark; ſinee, when the two 


. electricities of the circuit were exactly ba. 


lanced, it was very little diminiſhed, and 
yet the body that received it was not in the 
leaſt ſenſibly ele&rified. ' But, upon reflec. 
tion, I concluded, that this lateral ſpark 
muſt be of the nature of an exploſion, and 


conſequently that an electric ſpark muſt enter 


and Paſs out again, within ſo ſhort a  fpace of 
time, as not to be diſtinguiſhed, and leave 


no ſenũible eftec whatever. For though, in 
* E this 


us latera al exphifion. PER: 277. 0 


this gaſe, part of the. electric matter natu- 


ral to the body maſt be repelled, to make, 
room for the foreign. electricity, i its reſtora - 7 
tion to its natural ſtate was. ſo quick, that, 


no other motion could correſpond to it. os, 
This bypotheſts is favoured, by the obſer- 


| view: that it is the very ſame thing whe- | | 


ther a body be introduced into the circuit, 
or ; paced near, :It, with reſpect lp ere 


„ 


enter the 1 at one e place and go out t | 
another, or whether! it be e or emitted = 


at the fame place. „„ 

This lateral explofion f is an effect figilar 
ton partial circuit, in which part of the elec- 
tric matter that- forms the charge in an ex- 
ploſion goes one way, while the reſt of the 
charge goes another; The anlx difference 


is, that this detached part of the charge 
leaves the common track, and. retyrns to it 


Wein. in the very. ſamie place. 


Several remarkable partial circuits occurs 2 


* in the courſe of my experiments before, 
particularly one mentioned in the Hiftory * 


avon 28 5 P: 692. in which pat only of 
1 3 ö 


, 5 


— nn 62 kg 


kerze tube above mentioned, by means of a 
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the exploſion paſſed in the ſhorteſt” way, 


while another part of it took 4 eircult con- 
ſiſting of the ſame materials thirty times as 


long., and another mentioned, p. 691, where 


one circuit was made through x thick rod of 
metal, and atother, at the farts time through 


the open air, 


That there is an adinifſion and an expul⸗ 


| fion of the electric matter in this lateral ex- 
ploſion, ſeems evident from this dreum- 


ſtance, that it is far more conſiderable when 
the body that receives it is large, thart whett 
it is ſmall. In the former caſe, there is 


room for the electric matter natural to the 


body to retire upon the adrniffion of the fo- 


reign. electricity belonging to the charge, 


whereas, 1 in the latter caſe, there is not room 


for it. When I placed a final braſs ball, of 
2 aboyt a quartet of an inch in diatneter, near 


che circuit, 1 could not perceive t that it was 
at all affected by auy lateral ex ploſion + ; and 


the ſpark was vety inconfiderable when 1 


placed 2 necdle, about two inches in length, 
to receive it. But wherr 1 comieeted thi 


pretty 


E — | 279 | 

Pretty thick kon Wite; th any bby WH 

Teuer that was plaettt it che neigldsurbbdd r 
the circuit, 1 Have, Wick k far öf omy Haff 
4 care foot bf coated Plals, trade che Is: 
tert es plot an Inch br that th lengtlt 


Tonfmätg of 4 VE fall Abd Bright park of = 


Tkteetriè fire. Inſulated bodlies of abotlit eight 
er fine frer in length, ſcein to adit = 
us läge à laterdt &xploſioh 28 dn body 
whatever is tapabſe of. For, born 
the with the tatrh, by means 6f the bet 
tötidüctörs, Whith gave the electrit mätter 
in the bodies the freeft tetels potfib1s; 1 C0 ld 
never tile this exptotioti müll Höre bon. 
derable, ufig whe fare fat, ang all einer at- 
eutnfkanets the fame. 

It is a midnifeſt advantage 10 thats expe: 
fitſehts, that the farerit eXplofion be not 
taken from the coating of the 5 Jar fel, or 
from any part of the Gircuit \ very ticarts it 1 


my 1 that, re it is L cs 


14 e ben 
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| longeſt ſpark i is taken. not from the body of 
the prime conductor, itſelf, but at the extre- 
mity of a long rod inſerted into it, The 


electric matter ſeems to acquire a Kind, of 


impetus by the length of the medium through 
which it paſſes, But 1 found that the maxi 


num in this caſe, did not exceed, or rather 
did. not quite reach, three feet; for, making 


uſe of a thick iron rod, eight or nine feet 


| long, the Jateral exploſion, taken at the ex- 
tremity of 3 it, was about the ſame as when, it 
was taken, at the end of a rod four inches 
from t the; jar, and uot half ſo confiderable as 
| when taken at the extremity of a rod one 
15 foot Jong: . This I imagiued might be ows 
ing to the obſtruction which the electric 1 
fluid meets with in paſſing even through | 


metals, which appears, by my former expe- 


riments, to be much more conſiderable FRY 
was 0 


enerally imagined. 


4 


ge 1757 


1 


ing; 


Upon the whole, this remarkable experi- ”. 
Z 5 dems to be made to the moſt adyan- 
tage in the following. circumſtances. . Let 
4 they ar ſtand upon the. table ; let a thick b braſs 
rol "Inſulated, 95 contiguous f to the coat= 


a. ace awd 


2 
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ing; and near the extremity of this rod, : 
place- thabodpsher 1s; to receive the daten 


1 atey a. al FAR; Sake in; OP pron 5 


neſs or be: connected with; a body: a thoſe 
dimenſions. Laſtly, let the exploſion be 
made with the, diſcharging rod reſting upon 
the table, oloſe to a chain, the exttemity of 
which reaches within abdut an inch and a 
half of the coating of the jar. In; this caſe, 5 
the operator, will. hardly fail of getting a la- 
teral exploſion: of an inch in length, which 
ſhall enter and leave the inſulated body, 
without, making any ſenſible aeration f in 
the electricity natural % cd hrs. 
With large jars, containing. three. or four 
Guare feet of coated glaſs, bearing a yery high 
Charge. make nq doubt, but that this ex- 
periment might be made to much more ad» 
vantage. But at the time that I was en- 
- gaged in this inveſtigation I happened not to 
have any ſuch jar, and A ot ety nied- 


one that e half a, ſquare: . baer * 75 
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| fame diſtance it alſo would not ach When 


„ A vn 


If the interrußtion in the cirenuit, Which is 


alinsft meceſfliry in theſs experiments; be 
made by intredueing a length of Chain inté 


it, racher than by making part of the explo- 


non paſs along tko table there is 4 fedium 


ia the length of chain, that anſwers bettet 


than dither a lofiger or ſhorter circuit. In 4 


long interrupted eireuit, the electrie matter 
ſeems to loſe ths pee” Which if ſcorers | 


in a ſhot ene. 
In all theſe caſes, the clediti chitgs Hanis 


to temalnt for 4 moment in the patts of the 


ititetrupted eltcuit, and therefore inftantane. | 


6uſly ruffies; in all directions, as Well t6- 


wards bodies that are not plited along Its 


: pillage to the jar, as thoſe that are; but, 


Then the ſamte charge oceupies à larger cit- 


wit; it his mote robm td expand itſelf; and 


is not 6 ſtröngly impelled to deſert it. 1 


Hound, however, by repeatet trials, tliat 
When 1 Wade uſe of three yards of braſs chin 
In the clftult, there was a diftatite to which 


the lateral exploſiort would not” reach. The 


the 


* F id . 
- 3 
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me Greuir ech ffſted 6f only one bras fed 
büt it reaclled it with great: cal when bn ly 
half a yard of chain was uſed, even withs - 
out any other interruption it the eirctit. 
But it feached to à much greater diſtaflés 
when the chain was very ſhort; and the ok | 
perruprion was grebter in other reſpects, 
I had imagined, that; ſines the bofly: . 
Hal received the lateral explokon, -cotttajtied; 
for a momertt, more thai its natural quanti- 
ty. chat, if ie wers geutefy pointed, one 
would efeape, #tid that, upon the teturn of 


the euplofiont, the body would'be exhauſted, 
But 1 found ns ſuch effect, thovgli 1 affixed 


fins needles to the bodies I made uſe of; The 
Hghiteſt pith balls, placed heat the extremi- 
ties of theſe needles; were not itt the Raſt . 
rated by the exploſſon. 
When 1 placed a number uf my balls, 
| bite behind abother, the lateral exploſion 
paſſed through them all; being viſible in 
In the intervals between edth of ther, and 
8 terutned the fate way, leaving them all in 
the fame ſtate i Whith it found tliem; and 
5 A nomber ofy Lateral 9 miele 


be 
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be taken at the ſame time, in aiferent Parts 
gf the circuit, ſome of them very near ono 


mother, e Ie. 5 


It made no difference ether the wiewl 
exploſion was received on a. flat ſmooth ſur- 


face, or the points of fine needles. In both ; 
_ caſes, the ſpark Was equally, long, and vivid, 


I had no ſobner. completed. theſe experi- 


ments on the lateral exploſion, but I had a 


curioſity to ſee what kind of appearance it 


would make in vacud, ſince no other Phæ- 
nomenon in electricity reſembles it. In all 
other caſes, the electric watter ruſhes in one 
ſingle direction; whereas, in this, it goes 


and returns in the ſame path; and, as far ad 


can be diſtinguiſhed, in the ſame inſtant of 
time; ſo that all the difference of the two. 
electricities, which. are ſo - conſpicuous in 

5 vacuo, mult here be confounded. Accord - 
5 ingly, I found, though my pump was not 
in good order, that I could perceive this ex- 
ploſion in vacuo at the ends of rods placed ſe · 
veral inches aſunder; and when they brought 
within about two inches, they ſeemed to be 


* by a thin blue or * purple Hght, quite 
| em 
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uniform i in its appearance. As theſs rode 
were made to approach, this lipht grew dent 
ſer, but ſtill exhibited no ſuch vatiety as B 
obſerved. between the bodics that give and 
receive eee in the common experi- 
ments in vacuo. e 8 — — — . 

1 was pretty FOR? convinced, that uncoat- 
edj Jars could not be uſed to any more advan- 
tage in theſe experiments than thoſe. that 
were coated; ſince the want of coating only 
operated as an interruption in the circuit; o 


caſioning a difficulty in the admiſſion of 


the charge on the outſidę of the j jar. And, 
in all caſes, the greater this Iifficulty 
paſſage was, made, provided the diſcharge 8 
was made at once, the mote conſidera ls e 
was the lateral exploſion; and the greater 
ſhock was given to the hand that held the | 
diſcharging rod, which ſhock was nothing - 
more than one of theſe lateral pony: 
ſuing from the rod, as part of the circuit. 
I ſhall conclude the account of theſe ex⸗ | 
periments with obſerving, that they may, 
poſſibly, be of ſome uſe. in meaſuring. the 
SIE power of different ſubſtances; 
Unc | 
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ſince. the greater r is the interruption in the 
ele@ris circuit, oecaſionec by the  badneſs 
of its condpting pawer, the more conſiders | 
— ahi e is (he ze anale, 


1101. . 


sro. xx 0 
* Mean us experiments in cleatricity. # 


Fo Ergen, relating to the u. U 
 8/afs jars by electric exploſions. 


" EW perfons, . * believe, have. had 80 15 
1 much experience in Jars broken by elec· 
tric exploſions, 2 as 1 having original 
ly conſtructed very la e batteries of very 
| thin, LS. Jn 551 rd tory of my eden 


. 


that time, ens ache a {nn at 
Leeds, in the preſence of Dr. Franklin and 
Mr. Canton, though 1 perceived nothing 
fen and HuſpeGed no. . at the 


"Dine 


LY , 


the. brei erke . x 


time (the full foree of the exploſion, haying.. 
29 all appearange, been received: in the val 
. manger), yet when 1 was about ta charge it 
agein, 1 found that no. leſs than gen jars had 
been broken at that one time. It was ſome 
conſalation to, me, however, that the. agei- 
dent bappened in the preſence of. two To 3 
eminent elecricians. | 
Having h heen ſo ) great a ſufferer i in this v maſk | 
and having always fuch.a number of broken | 


Jars at; hand, I could! not be. without think: 8 T 


ing of expedients to repair them; and n nothing 
a, priori Promiſes ſo well to anſwer the pur- 

poſe, as ſuch cements and uargiſhes, as are 
known. to. be. impermeable, to the eleftric 
Aud, But thoygh theſe cements, and vare 
niſhes will ſometimes anſper pretty well 
With thick jary I have not, vet found any 
method af effectually repairing. hin ones, - 
| ach as mine hays generally. been; and 1.do 
nat know of anx facts that; ever puzzled mg 
more than the following, which occured i 

my attempts. to repair. hem. 5 

; I have found in rariably, fol that, ew 
vary a is MF ſeem, it is. ieppoſſibly, that I 
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n call be miſtaken* with refpett ite it, that 
Inlet I had covered the ftactured place 
of a jar with any Kind of cement” or varniſh," 
and particularly an excellent amber 4 var ſh, 
recommended to me for that pi rpoſe by m 'my 


then tutor in chemiſtry, Mr. T. rher LP 

 verpool, and which hardened) inte a fabſtance? | 
as firm as glaſs) the jar riever Filed to break? 
again at the \ very next charge, and generally ” 


: before 1 it had received half! its proper charge. 
87 


But what i 15 moſt remarkable, i is the lle. 5 


ing circumſtance, that the new fracture was 
never made in the place of the old one, but 


always exactly it in ſome place where tlie ce. 
ment terminated.” There 1 found a a Fat ir 


l 


foration of the glaſs, and a new fracture, 


which had no communication with the for- 
mer. To whatever" diſtance T extended this 


new coating of cement, the event was the 
very ſame. For the fracture never failed to 


happen, and exactly in ſome part 01 of 1 glaſs, | 


where the cement ended. the 


Seeing in ſo many inſtances, that the new ; 


fractures had no connection with the old 


ods, wu that they always — at the 


ter mination 


— 


| 8 1 eld 1 14 7%. d 2899 
ermination-of the cement, * tone ludec that | 
ws coating of cement muſt have been one 
ptineipal cant the fracture; and therefore 


10 deen 05 And, i in order to be q 
ſure that the expected fracture, if it ſhould. 
happen, might, appear to. be; cauſed by the; 
coating of cement ouly, I took a phial, and 
© ating it ide: and outfide, in the yſyal wa, 
I found that it bore a full charge very well. 
5 For my greater ſatisfaction, L ee it and 
| aſcharged. 3 it ſeveral times. 1142 e 
Having in this manner mme the 
firengoh of the jar, I took off a little of the. 
outſide. coating, and put on it a ſmall patch, 
of cement, about/ay.inch in diameter. Then, 
drawing the former coating over it, 1 pro- 
ceeded to charge the phial as before. But 
before it had received half its full charge, 3 it 


burſt by a ſpontaneous exploſion, not indeed = : 


1 the termination of the cement, as in all 
the caſes above referred to, but i in the middle | 
of the patch, where it happened to be exceed . 
| ingly thin, much er N. near the = = 
COT of the patch. „ 
* n vk 1 — 


* 4 4 } 


Mt eee enen, 


cement, [and afiby; coming ae | 
fide, in the uſual way, proceeded to charge it 
as before; when this phial like wiſe hurſt, and 
min a place where neither the glaſs nor the 


cement was particularly thin z; che eoment! 
being of ehe thickneſs of a filling, and che 


fracture happening near the bottom of the 


phial nee, enen gen rally Pear 


thick. | . $x61 l 5 
1 1 both inſide * 565 
outhide with cement; ald after that eoated it 

HE Durnde Git Aste in ine affal - 
fs ſoemed to be gu ad- 


Eafly Deovered'a an 


way; ; fo that all the gl: 
ed from atiy accident; | But, notwitt 


lig this, it burſt at the very firſt attorpe wo : 


charge N. 0 
4 expected that; 160 beatz hs TIE NR 


\phialwith cement, ſothattherewasnopliteof = 
termination, where the new fractures hadge= 


beraliy happened, the jar would be more ſe- 
are. But I found to my colt, that even an 


42 tire coating of cement was no more ſafe than 
a partial one. Why a glaſs jat ſhould be en·- 
dangered by an electric coating, which cement 
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rus ekperements 
ric matter, ſo as to 


inſolate electriſied bodies 
| Theſe vapours Me 5 10OWever 
be nonconductors of eleQuicity;' and it may 


be owing to the heat, which is neceſſary to 0 
the preſerving their form of vapour, that 


| they do not infulate. For I found that, ih 


the ſame degree of heat, even the glaſs which 


contained them would not iuſulate, and that 


5 ervious to the electric ex ploſion 
without any injury to t. Though the ex- 


periments, ares; Ara — the 


'of the, opinion, th char ery Gi | 


25 air itſelf: Ae Tl etage 403 i nb 
No eee nee e 51 had: left: gs 1 flled a 


las ſyphon vith mercury, and putting each 


81 as air is. 9 79 1155 54 8 
er, in reality, 


of, the legs into ſeparate glaſs cups of mer- 


1 cuty, I placed the upper, or the bent part of 


the ſyphon, near the mouth of a ſmall furs ; 


nase, that the mercury in that place mi 


be turned into vapour, and the — = 


cury-might deſcend, 


| nee T ben applying the rod of: a charge : 


— 


Ml J. | | "ue | 


Jer +a bat, Golitected with the ters 


cock not retain ehm iel . wollen pa bag | 


of time, though the mercury was co 
inſulated; fo thar the electric matter which” 
1 communieated to it muſt have paſſed\both - 
through the vapour and tlie glaſs jitſelf. In 
this caſe, however, the electric matter was 
trauſmitted inviſibly. But when I made this 
ſyphon part of an electric circuit, the elec. 


tric matter paſſed viſibly through the hex ar 


in the manner deſcribed before. 
I then introduced only one we of the 71 


| lien into the circuit; and the exploſion paſſ- 
ed freely through the vapour, and the glaſs, 


at the place where it was hotteſt. It was 


viſible in the vapour, but divided into ſeveral - 


ſtreams towards the top of the glaſs, aud 


then paſſed inviſibly through the hot N 


the ſpace of ſeveral inches, That it did take 
this road, was evident by making interrup- 
tions in the circuit; which conſiſted of pieces 


of metal lying on the floor, beyond the 


fire. But when the circuit was much in- 


wen alwiys perceived that part of the 
Ronen I; 5 exphoſion 


* 


for it that very way into pub air. e 
; therefore, muſt have been a caſe of the lateral 
' exploſion, which paſſes and returns at the 
ſame inſtant,” of which I gave a rantenin 
account, in a paper inſerted in the Philgſa: 
Pbical 7. nene me e is contained 
in the laſt ſection. 
1 Laying aſide the 1 I. ew 5 
4 glaſs t tube; cloſed at one end, with mercu- 
ry, and then inverting it, and heating the 
upper part of it, while the lower part was 
plunged in a glaſs cup of mercury, I had 
the ſame reſults as with the ſyphon; the 
mercury, ſo inſulated, not being capable af 
retaining electricity, and the exploſion pall- 
ing quite freely a n Wee and a; 
gu itſelf. 55 3 
= ee 1 place a. braſs rod very' near rhe. or 1 


ey oh forms? hat: as een „ 
through the vapour, and the ſubſtance. of 
Tow ern to come at it; but J could not 

0 "perceive Ty 
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5 criginating 10 ax ben kind ef air, ab / well 
as of being; 5ran/mitted by them; but the trial 
had not been actually made; and 1 nen . 
Wr of making it! 
Beſides, the erperimente protaiſh to af 4 
certain whether the mtenfity\ of ſound Was 
affected by any other property of the ait in 
—_— it was made than the mere deg5ty of 
it. For the different kinds of air in whie vi. 
was able to make the ſame ſound, beſides - 
differing in ſpecific gravity, have likewiſe | 
bother remarkable chemical differences, the 
influence of which with reſpe& to ſound 
would, at the oy: n be ſubmitted to 
een, pa oft. 
Being provided with : a piece of clockwork; 
in which\was a bell, and a hammer to ſtrike - 
upon it (which I could cover with a receiver, 
and which, when it was properly covered 1 
J could ſet in motion by the preſſure of 4 
braſs rod, going through a collar of Jearh6Hs) 
1 placed 1 it on ſome ſoft paper on a' transfer. 
Then taking a receiver, the top of which'wis . 
[cloſed with a a plate of * "through 1 which | 
0 | = the 


Ae mas. . Ae 2 
the braſs rod ind eme: bela nee., 
ed, I placed the whole on the plate 

pump, and exhauſted th orbeaivais of all the 
air that it contained. Then ren noving e 
exhauſted ben. err 8 
clock - work 

kinds of ar kt are 3 M Wa 
_ fined by water, by means of a bem glais tube 
inſerted into a piece of braſs; which 1 us 
ſerew into the bottom of tlie transfer, ſo as 
to introduce tlie bended tube, through the 
water of my trough, into a- jar containing 
the air on which I wiſhed to make the exper 
riment. For a deſeription-6l en is apparatus, 
* vol. 1. pl. fig te ie een. 
When this was done, ee the 6 .. 
| 1 and then I had the receiver filled with 


that ſpecies of air in which I wiſhed to pro- 


duce the ſound, and the apparatus for mak- 
ing the ſound within it. Then by hoy 
down the braſs. rod through«the collar f 
leathers, I made the hammer ſtrike the bell, 
which it would do more than a dozen times 
after each e And the inſtrument was 
gt 401 1 ply is 5 | contrived 
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| 
| 
: 
| 


ſucoellinely,akerbeingonee wound up: 


1 with ach d the kinds of air in its turn, bus 


F alam in common air, ſo as to be heard about 


half as far again; and this air is in about | 
7 es fame om | 


tc 46 the fans thing many times 


Euere thing being thus ne 
ung to do, after filling the ſame receiver 


777 the appa Ar us, while: an aſſiſt- 


aced the ſound, -to obſerve at hst 


of all Axe iat cue Lcould judge, | 
was: that the intenſity of ſound depends ſole- | 


uf upon the degſity of the air in Wh 
e ee e eee 


In infla ame 


was hardly to be ——— n the 1 | 
in a pretty good vacuum; and this air is ten 
| ayes rarer than common air, 


5 EE 


In fixed air the found ads ka 


ö _ denſer chan common 


49314 6 ua nin 0 


; ' 1 1 0 Jephlogilticated. arr. IG 
ſeubly louder men common air, and as 1 


4 58 n 45 „„ 5 . F N Fhovghe 


e ſame the ait only bei 


of 4 


e fur. 3 0101 
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30 een; 7 
phlogiſticated, 1 then produced the blue 
precipitate,” by pouring a diluted lution of 
fixed alkali into a ſolution of green copperas. 
But I have fines accidentally met wil a a” 
miich-better-method'of making th. he e 
15 ment, by means of lime Whter, 7 1299 rel 
The trough in which I make my aden e 
ments on air being at one time very f ul; 
with” various metallic new elpec iall 


air, ha other ne awd; it not bing "ae 
convenient-to-ehange the water, I continued 
to uſe it in that ſtate; when caſually pour- 
ing a little lime water into it, I obſerved 
that a precipitate of a very deep blue colour 
was formed. It was fo beautiful, that, hav- 
ivg been obliged to leave my experiments, 
for the ſake of a ſmall excurſion to au 
before I ſaw any farther into it, I remember 
telling a friend whom I met there, that 1 
thought it poſſible that I had accidently; di- 
covered a new and cheap method of mak 
ing Pruſſian blue. Howeyer my dream o 
a diſcovery vaniſhed on my return home, 
pen 1 oblerved the bottom of my trough - 
covered 


ath was of as deep ve blue ase bowdq 
jars, iphials;* c. 
pleaſed with the reſult than when bad mage 
uſe of A folution of alkali iu order to 
itate. Here the Ben be 
the acid, as it was before 3 IR and 
in both eaſes" the cal 
Cn and — | 10 0 »phl 


thowgh eajublotbE's 'rece 
ein pho eee 


Ly 8: 
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"Wein tos: this: ;jptarpacs of: producing! 2 
de quantity of that kind of nitrous git in 


with A vivid Bums) filled — — 2 
3 wire, and having repeated 

19 ee eee er autem oft pe 
ceakation was eee and. 1avs 
eee to make uſe of the jar for d+ 
vetal montheg I tea no noticelof it wb; * ; 
found the ANY RC ſwrelling 
that ſaline inoruſtation-. 
The ſubſtance of this matter 
ted being the calyx oß : iron; but there was 
mited with it à quantity of eee 
which; when broken had a amn malt of Ex 
volatile alkali. I then doubted whether t 


hardly ſuppoſe, I thought it oibbiwea Little 
remarkable; but I have fince had another op- 

| obſerving the fame fact; having 

; examined a ſecond jar filled with iron wire, 
. which had been treated in the ſame manner, 
od . tho lame n. ſmell of volatile 
alkali 


"Inch cake — bag 


ina ef whivls 


uniting with i it, b becomes abe alkali. 
le ſhould feem that, in general, the Salben 
of metals contain leſd phlogiſton than the 


metals themſelvesz aud for this reaſon I was 


Pee. 50 oy FRO that nitrous air 


— ale chat kad been ſo treated lr, 
Gated nitrous air. I now chink it n ro- 
bable that this ruſt of iron & 
Philogiſton than the iron jitſelf, andthar t 
nitrous air, in which; after this proceſs, 4 
candle burns "berrer than in common air, is 
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| hiving parted with its phlogitton tothe 


oY 
detto find, in my future experi- 


ments, that —_—_ not be difficult to deter- 


Luipe 3 — that 
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fe any been. Gan ith yi myſelf es | 
enn that air exceedin gly offenſive to the 
noſtrils is hot always properly phlogiſticat- 
ed, ſo as to be diſtinguiſhed by the teſt of ni- 
trons air. For though it may be true that 
Ptuogiſton is the thing that conſtitutes neil, 
or at leaſt that it is in ſome manner eſſential to, - 
it, that phlogiſton, which ſenſibly affects the 
olfactory nerves may be attached to ſome- 


. „„ thing 


Wg bes is 5 ug ee the as 5 
and not properly 3neorporaretd with it. Pot: 
when this air, ſo e x - ingly offenſive to th 
noſtrils, is made te W eee 
water, this ph 
| ipod; leaves hilar rot zh 
diffuſed, aud which it bad „N 
e quite pure and inuffenſiyd. M 
| W A yan the ent 25 
vials trying whaberchequantity Alpha 
giſton vontained in an auimal ſubſtanee might 
be ſo far exhauſted by putrefying in quick» 
ſityet, as 0 be unable to phiogiſticate com 
mon ait, I confined a large piece of the ten- 
den df 1 neek ef veal; and likewiſe a his 
mouſe; 46 ſeparure veſfels of - quickfilver, 
ſotne Hens in Beptotaber , 17595 and "when . 
they had yielded all the at that Leould per- 
cCtive they would yield, and of which an ac- 
count has already been given in a former 
ſection, I took what remained of them both 5 
in the April following, and putting them into 


i a jar of common air, containing about ſeven _ _ 


ounce meaſures, I examined this air after 
WAL + two 


| _ 
ed ee? we. nds ah —— 
ts 7 7 
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is che ſame jar ne ; 


[Notwithſtanding this, I 


of Vielingas offenſive enell;wwouldliave gone 


or take 8. s longer, 3 
: cated.” FEE 44 1 5 f 12 v 


d the air to be phlag 


t in F time theſe n 
would have wt all 8288 of phlogiſti- * 


I had: no opportunity of ee in 
conſequence. of removing miy habit: 


-whichI'was obliged to put an end to e 
Proceſs. It appears, however, ſufficiently, 
that vety much of the power of theſe putre- 


fying ſi ubſtauces to phlogiſticate air was gone 
Jn ceaſed. to be offenſive, though it 

is probable they were not ſo highly offenſive 
as Gy: 1 been befor. the 
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flammable air burns blue when it is. 
mixed with fixed air. The i 
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this caſe, came; I doubt not, from the iron 
filings and brimſtone; which; in time, even 
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would expel. the weakers, if it 23 dell | 
there before. | 
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able to be changed afterwards, and often 
prefently, into phlogiſticated air, as will be 
25 in thy preſent volume, pe 8g. Ke. 


45. If fixed air makes a part of the con· 


eee Airy it ſhould ſeem that 


it ought to: be depoſited when brimſton is 
burnell over it, ab well as when other ſubC- 
ſtances are trbàted in the ſame manner For 

; though the acid of vitriol may unite with 

the lime, in the lime water over which it is 
| buried, it would hardly make part of the 
fame ſubſtauce with, at leaſt, any conſiderable 


portion of fixed air; becauſe the ſtronger acid 


In ſome Gline e as + ahem, 2 


8 are both vitriolic acid and fixed air, but the 
latter is in {mall quantity. 


. . More air is Never 3 auy fob- 


fiance by. a quick than by a. flew proceſs, 
and nitrous air continuing a long time unab- 


ſorbed hy water becomes leſs capable of be; 
ing abſorbed, as will be ſeen 1 in the preſent 


volume; p. 149. In both theſe cafes, the in- 
| Manes of ine is very remarkable. N 


P. 57. 2. 1 


of the ſolution of 
tho water in the trough; aſtor which . 
n We into the 2 the W 


inflammable ale might not be eh 
logiſticated air, though 1 cannot tell what 


| this change. Urine vill do it, as may be ben 
in this r p. 5 105 1 42's th 9000 


* 4 N 
* * SE 
* (FI * 
1 = 
. * 
\ 4 A $42 
f 1 8 7 + 
1 * 
x = 
4 4 475 
— 1 * 
= 
1 - 

. * «6/4 

. * 
7 OT 

' 8 . 

* " % F 45,8 

; 3 

. Fa 7 
* wy 8 
* 4 
* . x 
3 
* * 
4, 


— * 


. ©: ch : « 
* 1 
x 4 8 
8 — r — 
- 
* „ r — —_— 


— — 


810 | Remarks onthe. 
of nitre is ſ aer to a can 2 with a 
vigorous flame! in nitrous air expoſed to iron, 
dc. It contains a vapour, or a ſpecies of air, 
that is capable of being e bſorbed by - water; 
This vapour, &c. is capable of taking phlo- 
giſton from burning bodies, though it Sen 
not ſupport aui mal life. But they differ in 
this, that this nitrous vapour which * 1 
mable air takes immediately from ſpirit of 
nitre, is inſtantly abſorbed by waler; where- 1 
as that which is produced from nitrous air, 5:6 
as well as in ſome direct proceſſes, by means 
of nitrous acid, i is capablagf being transferred 
through water many times, and is ſo com- 
bined with ſome other principle, a as not to 


diſcover any mark of acidity, any more than 1 


nitrous air itſelf, and! in 227 2 ap leſs than 
nitrous air. "Dea igt ui 
P. 69, 2. Water will * work or leſsof ; 

/ inflammable air, as well as of other kinds of 
air; in proportion to the Ty of ait which” 
it contains already, e. 

. 84, 3. Six ounce Wenſtgen of pblogiſti· 

eated, air were produced in this caſe from a 

5 0 n fying in water; wherogs if 95 
. * 


nity with phlogiſton ; yet the baſis 


This i is a e 3 aeſeres 0 be cg. . 
gated farther; ανl 559.08 eee 
F. 99. As phlogiſtioned alis bene 
d with phlogiſt on, though fixed ait be 
an |< ak; Jani acids, has ſome ut. TS 


.* . 


mon air (which appears to be an acic are 1 
ple common to the nitrous aud vitriolic acids 
has a ſtronger affinity with i it and therefore 
it is not in the power of fixed air to leprive 
the common air of the de which: i is x 
incorporated: with it, ſo as to improve:th : 

P. 10g, 2. It is moſt; Prahahles dba fixed: | 
air in the bowels ſtrengthens the tone o, 
them, and thereby enables them to expel the 
putrid matter, and that it dogs not properly. 
as I imagined at firſt, unite with the putrid 
matter, and thus render it leſs offenſive. ans. 
this manner, too, it is probable, as Dr. Mill, 
nan informs me is his opiuion, that, e's 
air acts in the: end as n ae n a: 


fa e e rogers 5 wo Ut 
hae * * E v. 106, This 
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Produced by the union of the acid of vitri 


wich 
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1. 106. Thie ſmell of valmile ſpirit of vi- 
4tiol muſt have ariſen from vitriolie acid air, 


contained in the ſulphur, with Nene 
coming; probably fangs Senn, 
P. 107. That inffammable 

been in a ſtate of diminution 2 ln in 
vater. For J have ſince found that, with 
bong ſanding, this mixture produces air, and 
generally inflammable ue, my are dem- . 
eon the rrmofph 
this volume. 
P. 114, 2 The A aid wt > : 

0 ch of the lime, with which it makes 
a falt, that is perhaps in a conſiderable degree 
ſoluble 1 in water. How ver, many experi- 
ments, and” eſpecially. ſome recited in this 
volume, make it doubtful whether there be 
any fixed! air properly incorporated with | 
common "Or W'# as to . NEE | 


— 


2 „ 1 46's not yet perfealy a. : 
ſtand. the nature of this filmy mutter ns | 


ed from . trou vgs" 


33 | 1 Aker. 


p- _ Z 125 P0705 Much 2190 136 2013, a8) 
iP. 5 - Hs was an inſtance of the 

of zinc abſorbing ſpirit of 0 

in this volume, p. 237, c. 
P. 128, 2. In vol. 3. p. 505 and 55 

will be found that I procured'diflerent quan · 

tities of nitrous air. from iron. To aſcertain 

this quantity with accuracy, more 

to the quantity of 

both in the nitrous OG? and 80 8 


: 4 


= 


een 


tim | 1 ; ej ns to as theſe experi- 


ſtances than 1 U was apprized of in Shins ai 
ef the. belluclh,/ „ 101 e Ah oe 
P. 135, 2. 1 n 


eb , Soil | den 1 of 1 pl e are 


the ſmell from ww of the phlogiſton ſet: looſe . 
jn 5 Te 
P. 137. Fhis; whites 
be nathing but the calx ofthe metal. 
V e 138, 2. It 
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Page, 2. It will app ear b. future expe · 
mants, that the oil contributes to phlogiſti- 


cate the air more than any other ingredient 
0915 204,00 26 anÞi 031 A 9s 5 
ang. We acid air ks fd” | 
ſeized upon the e eee it in _ 5 
ſtate of calcined alum. 10451: +2 Rs 1 
P. 154. 3. The eflect at the proper cee | 
fermentation of air dee to. be examined | 
with attentionn fy 0 1 
0.555. 3. This is ths ard dep ee de 
. air that I procured: The note was writ- 
ten when I thought it was! eee 
nitrous air that 1 had got. nt e bony: 
P. 7 56, 2. As I never had any ian of | 
dephlogiſticated- air becoming horoughly 
noxious, and being reſtored. ſo ſoon, I ſuſpect 
there muſt be ſome miſtake in this place. 
But it is of little eonſequence now, fince the | 
nature and properties of ane kind of air arg: 
fully aſcertained . 
P. 171. 4. I do not know wha PR big | 
cloud mentioned in this place can have been. 
P. 175. 3.1 ſuſpect that the inflammabi- 
| Jity of this a air came from ſome. thing mixed 
R 1 195 1 with. 


eſſential” to "in, "I 3 _ Cons. 


2472 i? 


the preſeut volnme ; p. 22 15 py 


P.. Note. Nitrous" air Pblgz Lo 
nth liver of ſulplur ſhould bei ſtruck out 
. FSA pr air t. O hich Uthe ee 


"pi 15 
*+ 77 4. 4 als 2 
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| med by 1 the cleAric epi _ 


water was ſo ſmall, that the experiment 
ought to be repeated on a larger ſcale, in 
order to ae kind of inen it 


really 1 is. * 75 if A v7 100313 1 4 155 155 oli, - OUR : 


P. 192. 2. 9 not Wall, but on 
Iy a ſeeming calcination, or a aperto of © D 
the'tin, that was made in a cloſe veſlel. 14 77 
P. 193, 2. Had I uſed more heat; depble- 
giſticated Arni e book, xroduced, as 
well as fired air: 1 e EBOY 
P. 214, 3. Did not he fixed: air in this 

place come from a flight rendeney to Petre 

faction in the bladder-W2] ⁰]2 
P. 216, 2-'The power" of nittous air after 
it has been e x ſed! to iron c. to diminiſh | 
Une, 1 common 
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Remarks an the. 
Nummer ain is i ephind eee vo 
e P · 208. Finn 241 11 
P. 218, 2. Tha theory « of this W 
150 Nitrous. air is erroneous, as it is probable 
from ſubſequent obſervatio 


„ chat the iron 


gflond of lofing;phlogiſton gains an addition 7 


_ of that principle from —— n 
1s thereby dephlogiſticated. at bis 
P. 319, 2. Afterwards I . at, . 

de pt in ths pro 


ceſs, a dephlogif- 
tec e air was. Oe” rags 
Ih ry Mo. ins 57 1110 

P. a0, 3. Wing nevor n TAO os 
nitrous air, without agitation in water, is di- 
Wminiſbec by freſh nitrous air, in conſequence 
1 expoſure. to iton, ke. 1 conelude that I 
muſt have made ne wm with PIR 
to this experiment, Po 

P. 249, a. This VI air os now find 
comes from e iron filings and brimmſtono, 
- which firſt yields inflammable; ee ther 
7% ſulphur ſeldom gives any. 6 

P. 250, 3. It will be dd that _ this 
experiments: is made wit! more accuracy, 
7 ien binde af air ex and une 
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on) 4 Lane apes the Particles 
of bodies; and ſenfible Heat pr ably" doe 
©onfaft in, br 16 g 0 


| e may de a pymeiple of ben, „ 


mene in bodies, and not mumfeſt hy a, 
Kenfible ect. Feat ay therefote kn 
uſually tefmed n fubffunte, whe et it huve 


chie volamhs prove that vegetation iner 
the quantity e the dit which & f 
N ; A. P. 271, 2. It 
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dle pwperey of dur git, rhitt 46, whettict it 1 
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ITY war Ar 0 d air that 15 
is formed in the accenſion of | Eunpoydets 2 
and; which: enables the other materials to 

: 50 with he iolegve which Fs prouljax to; 
need! 8 + 11 T6 
b. 35 It appears from Coon a 4 
5 ments, that it is not the marine. acid that „ 
the baſis of common air, but an acid prin- 


- ciple that is common to the vitriolig and ni- 


trous acids. But though ; it ſhould be a pro- 
baſis of common 


* 


per nitrous acid that is. the, baſis 
air, an earth is alſo eſſential to it; and this 
chemical compound of nitrous acid and earth, 

may have ſtronger. affinity, with phlogiſ- 


ton than t e nitrous acid alone has, and 5 


therefore may ſeize upon it, ſo that the ni- 


„ 


* tated by this means. 
P. ayg. It muſt be phlogidton «Yes — . : 
Ng nitrous air when it is expoſed; to iron 
or liver of ſulphur, if not alſo when the elec. 
trie ſpark is taken in it, becauſe it is left in 
a2 dephlogiſticated ſtate. But it may be dif- 
ficult to trace the progreſs of — ogilh 
which it has loſt:in all theſe caſes. 10 
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P. 281. See the remark. p. 260. 

AE E163 wache rol ee 412 „t Kart; 
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19478 nt. You, | 4% 40 050 3 1 2 * Hr vari py 55 1 
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caſe, a little moiſture mig 

ice, which, unperceived by * 25 

bibe the air. I had the leſs me in * : 

caſe, from having found that marine acid ait. Py 

fluor acid air, and alkaline air diſſolve ice. 80 
that the A of vitriolie acid air, not to g 


diſſolve ice, is a remarkable nee to 
what may be called a general rule. 

4B. 171. Timagine that die tus vapour 
ſeized. upon the Phlogilton of the nitrous air, 
and thereby de- © > it; in the 
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: ner a8 che nitrous acid itſelf will do. 275 150 i 
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n 26. Tt is very p | 
which this experiment wis tide might 
contain ſome fixed air, Which, as 1 have ob- 


| bined with water It does diſſolve this metal. 
This compoutid; of Alkaline air and water, 
may have quite different properties from 8 
alkaline ait alonnmmme nt 
Ib. Cauſtie alkali may require phloyiſion 
to uſſame the form of air, and it may nor 
be eaſy to find any ſubſtante that has a leſs 
Ne with it than this alkali Or the al- 
kak may have E ſitonger affinity with water 
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of air that is mak 9 paſs throught. 8e 
volt. iii, p. e an, t 4t543.-10, eee . 
P. nee red pre 
cipitare make it probable, that by far 


greateſt part of the air conſiſts of ſpirit of 
nitre, or irather of an acid principle eemmon 


to it and oil of vitriol; ſinee all the mereuty 
may be revived from red n except 
about one twentieth part. op A 
P. 54, 2. The nitrous MIR? in h blusen 
of gps from which the nitrous ref is er. 
tracted is not taten into the aceount c 
proceſs, and th ef Ne 
leſs nitreus acid in fanr ounce me: 
rrous' zir than in ee of Up 8 
2 aten „ cen, 
P. 102, 2. 1 iris ys d 417 r u 
ſtalks of fone plants to differ in quality from 
che external air. See vol. iv. p-. 3t 3. Te.” 
P. 128, 2. Tris imagined that nitrous acid 
cotnbined with water has a Rronger- affinity 


by "7 with phlogiſton than nitrous acid in the form 


of vapour, becauſe I if ſelzes upon the phlo- 5 
gig, of nitrous air, and decompoſes i pi 
J e P. 139, 


322 Finn the 
„P. ens. 45 have now no doubt, but that 


the former of theſe ſuppoſitions i is the true 
one or that this kind of nitrous air in which 


tains a redundancy of ni- 


acandle.burns co! 


- trous vapour, diffuſed through the air, though 
to ſhew any mark of acidity, when imbibed 


by water, &c. See this volume, p. 133, 203. 


P. 146. The nitrous acid vapour muſt, I | 


ſhould: i imagine, be combined with ſome por- 


tion of phlogiſton, if not with ſome Wo 


71 prociple, not to give acidity to water. 


. 165. I have fince found that nitrous = 
atity of pblogiſton 


contains juſt the ſame qu 
with. | inflammable air, bulk, for. bulk. * 
vol, iv. p. 378. 


P. 201. This 3 5 nitrous ot, 


om. water impregnated. with nitrous vapour 


is a fact of a very remarkable nature, and de- | 


ſerves to be farther attended to. 
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A, little water. They all emit them again 
vith heat. See the preſent volume, F; an. 
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c wee 


5 P. 2 30, 4. The calx of lead, like the e 5 
of other metals, imbibes ſpirit of nitre, and 


F Fi 267. The ok of the quantity 8 of 
in ammable air from agitation in 'oil of tur- 
pentine, may be explained by my having 
found that oil of turpentine ſometimes con- 
tains a; conſiderable quantity of inflammable 
air, which may be en by heat. See 
vol. 4. p. 363. 24465507 
P. 298. 1 have Shes! diſcopered that. ho 
colour of ſpirit of ſalt i is owing to ſome earthy | 
matter diflolved in it. See vol. 4. p. 78, Ke. 
P. 350, 3. If, as is no ſaid to be diſeo· | 
vered by. profeſſor Bergman, ſpirit- of wine 
_ conſiſts of fixed air combined with the acid WE 
of ſugar, this concluſion is not juſt. 25 
are proceſſes, however, which 1 Kill think 15 
prove fixed air to be a factitious thing, eſpe · 
cially the Phænomena of the phlogiſtication 
of common air, becauſe the diminutiou 1s 
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tex of air . occupy | leſs pace when dane ate 7 
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. | Nine on the 
made 7 up "the "tube — Is ; that 


this volume. 

. Jen be "_—— that the diminu- 
| Yon of this quantity of dephlogiſticated alt 
did not proceed any farther in another whole 
. See p. 154 of this volume. 

P. 335. When I wrote the former bn 
this Keton; 1 concludet, and 'rightly, this: 
the bephloyiſticated air was produced by the 
een matter in the water. But when T wrote 
the ſecond part, I imagined it to be produ- 
bed by the influence of liglit upon the e. 
rer itlelf diſpoſing it to depoſit the green mat 
ter. It will be ſeen in this volume that hv. 
ing found this matter to be a plant, I pre- 
| fently fatisfted myſelf, that this, and alk other 
Platts, ate capable, by means of the ac 
tion of light upon them, tb depurate the 
air to which they have acl, and ,. 
increaſe the quantity of it. A 

P. 458. It will be ſeen in this iti b. 
83, &. that there was an additio 
mable air from the iron ha ws and brim- 
* in this proceſs.” 
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Air Cxtrafted from — water is 1 8. 
purer than atmo herical aj Y1,465 2 N 
Many! kinds 0 x of effuyi wm mix with | * 
do To incorpo rate with! it, 2 5 Ki, bin 

Common air is phlogif ee ang. i 
niſhed by pts 5155 > mp 7 Ic 5 


17 77 5 | 
tion of 1 meta ls, 1 E 122 *ch 45 Er ps 
of ſulph ur, 1 79, 2, 5 gmerg's urns, 

1794S by. the feng of gan e. 
by cement m ade with i bee as td * kings: * 2 


fan 
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tine 179, Fe by i iron which has been expoſed 
to nitrous air, 181, 2. 222, 1 fo the electric 
ry 


ſpark, iv. 284, by bittdub & It. 3 30, by 


the converſion of the, blue « cal of 1 iron auto 
: red, iv. 289, by t the falutiog of « copper in vo- 
latile alkali becoming - blue, 288, Y water | 


freſh diſtilled, 293, and; by n 3H. - 


| Fiſhes phlogiſticate the air combined with 


the water in which they Ave, wi. 341: v. 1 36. 


They die in water impregnated. with, B} = 


2 tested al 19 0 13 38. oe u. * AP A. * 


bulk. 1 44. lt has by this proceſs received 


about one third of the phlogiſton that if 1s . 


eap Heats FLEE 41 5 45 
"The Aiculhutio 


| and one Atheor th che. _ mo ” 1 
"Jt mah be reß eatedl) Itminiſhed by nitrc 
7 1 es cla by. as zitation in water, 
the whole'would ifa ear, 1. 199, 2. 
Lagen ar 44 855 > Ke KHER 
| Abſorbe. by l 0 f tu e 94. When- 
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Common air is ved 
plants, iv. 300, 
being e corps Cad pets 
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Dephlogiſticated air miy be Sade? 
heat from nitre, i. 155, V. 143. from 
1 5 e precipitate ze n 
fro a rnalgfteſe, iv; 263; au ron 
| bt „ 206. I n j 
I1t is bound in . of fon rs ed 
460 Ee b. fi 49916811] v0 es: 12 N 
N is betsesv i green veg! able mit- 
ter in water, iv. 338, but n oz without the in- 
Abence of light, 342; 489, 19 85 wW Rory 
11 15 extracted by heat from red pre ecipi- 
tate, il. z 5. from ſpirit of nitre and er 


1 . | Y 4 | | 1 of 


iſe, ii. 34.0 a 
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of earth. 38. The ame — 54 hs uſed 
repeatedly with freſh: ſpirit. of, nitre, till it 
vaniſh, 56. It is produced in the greateſt | 
_ abundance by the metallic earths, ii. 68. af. | 
ter theſe by the calegrious. ib. from minium 
by ſpirit of nitre, 53, from the gaiths of 


all the metals, i 111. 6, from all other kinds of 


earth, 28. The quantity of it depends upon 
the quantity of ſpirit of nitre made uſe 5 in 
the proceſs, ii. 3) 8. 


Dephlogiſticated air may be extracted by 


TIS a 
1 from green vitriol, iv. 21 3, from the 


other metals dif@lyed, in vieriplic acid, 226, 
from, blue yicrigh, 22, from white, pitrioh 
228, from turbich migeral, a 30, from cartby | 
ſub8ances, united Wich yitriolic, Acid, 2.36, 
from alum, 237, fronpguicklime. ; u 0 n 
vitriol, a; 10 6: bald ol bubdt ei | 
I ha, 5 J be, procured 
iflolved in 2 7 955 | 
249. but it way; be. procured: 
fi of falk impregnates, with ted. * LY | 
which would yield 3 it of itlel If, 442; but gat 
from e ae ae en ng the e 


e after the e bad. been taken 


ö 
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was extracted, ii. 37 3, 7g by _ _— 


away by a pr . 2 of the Fane 
acid, 1b. 
An extremely pure kind of dephlogifti 


cated air is procured from\mercury en 


in ſparit of vitre; iv. 24. 
Dephlogiſticated air is Weder than com- 
man air, ii N. 1. is purer than; common 
air; or fitter for, the cot 
ble ſubſtances. and for teſpitetion, ii. 395 de. 
18, Ea. It. even ſeryes- for reſpiration longer 
bhan the degree: of its purity, as indicate bo 
the teſt of: nitious air, would dead u C0 ſu 


ion of inflammar 


pet; v7; 166. Pyropharus is fired in, it iv. 


299, It is unfsvourable to the gtouth of 
plants, io 336, 1 iv. 325 v. Un ονdi 


When mercury is diſſolved in ſpirit of 
nirre, and dephlogiſticated air is; afterwards 
extracted fromi it by meaus of heat, the wbole 
of the mercury cannot be revived, 1w-:26D«: 
There is no aeidity it this xind of ain, nor 
an the geſiduum of red Iead, out of which it 
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"Phlogiſticated air 1% Wee by charging Fs 
common air with phlogiſton, i, 138, by the 
nitrous acid with animal ſubſtances, 11146 5 
It is lighter than common air, i. 46. It 
differs in this and other reſpects from . 
arri Philoſophical Empirioiſin, pi da . 
io. Phogiſticated air is reſtored by 3 
i 49. 87 % iv. 299, 305 v 12. By this means 


proviſion is made for leſſening the effects of 5 


putrefaction in hot countries, the putrefactive 
matter in water ſerving for the nouriſhment 
of aquatic plants, v. 62. Fhlogiſticated air 
is ſomewhat mended by agitation in yellow 
nitrous acid, iii. 128. It is not eiſy to con- 
vey ĩt to ys great diſtance © inthe; me ſtars, . 
191270. Nn 42 11 Au boi Da, 

Several Snfatts will live very. well.! in air 
tainted with putrefaction, though it is fatal 


to all animals that breathe/i ir, i. 86 rand! 


1 1 . 


PART 


% 


mY 


of the principal H.. . 5 


in i . fi A 04 e 20 noi NK 


» 4 
* 9 ö 1 4 4 ' 4 
e 5 K * ＋ S W. 18 5 Xt t 213 Hat 4 
„ 5 » 54 3 we g * 
> 2 * a 


* 85 . 38 , 5 Fe wh on, 1 91911 kla 3 * } x F 0} 4 101. 


* 


1 of F contain 3 ed nl oft 4 
air, iy. 393, bu ut Boyey con dorg.contain fixed . 


; air, ib. 1 41 31. abet i he 9 1 ¹¹ 
f. Ned air is contiihed in ſaline, fbf ances, 


"a AFL is nl 1 


115 15,10 vitriolated, tartar and Glauber falts, 


or 48 W 6 n 


10 5 in A um, ib t is extra ed from che 
ae 1271 4. | 43 3:45 
calces of © metals by 970 li, 71 1, and from 
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A great « quantity 0 of 1 it, 1 


„ tf A 4 AE 1 285 


„ 141 


5 11, 116. 
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oft tartar, iv. 403. It is retained 


by cream of 77 8 expoſed tt to heat, 
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t is extratted rom the earth 1 


fre) ey obtained fro m. water, , Phi 
1277 EN vg eee 2611, 


| preici mM, Advertiſement... 1 f GS 


80 No vitriolie acid contained] in 7 9 57 air nd 
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tained by the means c of it, ſhewn by Mr. r. Hey, 


5, 288. en by.Mr. Bewly not. to * 


111. $3.3 4 T's 21 


BREW 


4 + 5a 44 


Proved by him to be a particular acid, 337. 


with om able; air od is Con! 1050 in Tel 


6, pafure of the, acid by which, it is 
b e eh calcarious, ſubſtances, i ii. 303. | 
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3 33 ſummary vie 
A ſolution of mercury in ſpirit of nitre 
yields fixed air in conſequence of being ex- 
poſed to the atmoſphere, iii. 352, iv. 388. 
Wood aſhes imbibe fixed air from the at- 


0 ATA ili. 353, iv. 390; ſo alſo do pitcoal 
Fo aſhis, iv. 3923 but it is not attracted by bone 
aſhes, 394. It is procured from pitcoal 
#ſhes repe lte. 1 after being mixed with "Hi 
trous acid, iii. Preface 33. It is alſo gene- 
rated repeatedly flom wood alhes and ſpirit x 


% 1: 


of nitte, 111, 13 31, Kc. and from minium with 
kpirit of litre,” 35. Fixed air is procured 
from ſpirit of wine and ſpirit of nitre, 3 593 
4s alfo fron  vitriolie acid and ſpirit of. wine, 
Iv. 384, ang from ritrjolic acid and Met 5 
| 1 , 
„ had of fixed ai air is the fame thing 
with phlogiſticated « common air, i ii. 3 31. 4 ng 
has a reſiduum not imbibed by. water. after 
being expelled from water, 219, 7 TY W 
. great quantity of fixed aur is bee red 
from mice putrefying j in Water, iii. 340, ys 
7 ſeems to be depoſted from comm mon 
Air by bötving inflammable Tubſtarices in it 
£44, ut" not when ie is 90 


N e 45: It 
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9 It is found i in common air reſtored by 


by nitrous air, ii. 218, and 1 in all « cafes + in 
which dephlogiſticated air is proci even 
from precipitate per ſe 217. Leſs fixed air 


is diſcovered in common air when it is Pils- 5 
gilticated by reſpiration, than by putrefac- | 


tion 1 111 18. None is found when it is 
 phlogiſticated by the oe of oo ot. 
air" 124. 2 Fe 
Fixed air r contained i in "Water is eafily itn. 
pitta to any Kind of air that i 18 tranſmitted 


through it, ill. 35 5. It is diſcharged from 
Water by removing the preſſure of the Aat- | 


RN i. 34. It is not imbibed by 1 Ice, 


It does not of itſelf diflolve i iron, 215, 


T Op metfire of fixed air ſaturates almoſt 


three meaſures of alkaline air, iii. 293. lt 
changes ted roſe leaves white! i. 36. ili. 316. 


not ſoon fatal to inſects, i. 36. 


to vegetables which have their leaves in it iii, 


roots in it, iv. 329. It kills fiſhes, ii. 231. 


agitation in water, and then phlogittic cated 
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It is fatal to vegetables i. 36. Ti, 398, bur 
Water impregnated with fixed air is fatal 
321. It kills the plants which have their 


It 
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344 A funmary, Pew, 
It prevents the, putrefaction of fleſh, meat, 
| obſerved by, Sir William Lee, 1 i. 461. 2 3 

Fixed air becomes phlogilticated ; air by the 
doc ſpark taken in it, i. 248, 2. 

A ſaline ſubſtance. 1 is formed by fixed ; air 
with the earth of alum, ; iv. 445. 

A clyſter of fixed air, adminiſtered 13 
Mr. Hey, cures a pucrid, fever i 1, 292, Suc⸗ 
ceſsfully adminiſtered i in, a putrid diſeaſe. by 
Dr. Warren, ii, 375. The efficacy of i it in pu- | 
trid diſcaſes obſerved. by Dr, Dobſon, ii. 369 
Various medicinal uſes of it by Dr. Percival 
"4 300. Water impregnated with. it propo - 
ſed by Dr. Percival as a ſolvent for the ſtone 0 
in the bladder, i ii, 360. A neutral ſalt com- ö 
poſed by it recommended to the faculty by 
Mr. Bewly, 346, 398. An application of 
fixed air relieves an inflamed breaſt, obſery- 
ed by Mr. Adam Walker, iv, 464. Blood 
is not Spiel by it, obſerved LE Dr. 
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It is procured Forth ceſfokis's of; antimony 
in marine acid, iii. 255, from metals by the 
vegetable acid, 2 56, from cream of tartar, 


together with fixed air, iv. 403, more of it 
from ſteel than from iron, iii. 166, from 


copper by the marine acid, i. 144, from les 


by the ſame acid, 145, from iron by heat, ii. 


107, from iron filings and brimſtone in à 


warm place, in. 258, and alſo in time in the 


common temperature of the atmoſphere, v. 


83, from zinc and brimſtone in a warm 


Place, 1 ili. 2 59, from a ſolution of galls with 
iron filings, iv. 361. V 


Inflammable alr is procu ed 35 takin the | 


Pr is ſpark in oil, i. 244, in ſpirit of wine, 
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Water impregnated with! it n not tur! 


The cledtric wk riley] in alkaline air pro- 
duces three times the ny of iuflamma- 


ble air, v. 218. 


A conſiderable quantity of it was extracted 
from oil of turpentine, iv. 363, It was in- 


creaſed by agitation in oil of turpentine, iii 


266, aud alſolin/ſpirit of wine, but not in the 


ſame degree, ib. After wel its „ee 


wy: was much leſſened, ib. * 


A ſpecies of temporary aries 


made by Dr. Ingenhouſa from ether, iv. 474. 


Inflammable air contains the ſame quanti- 


ty of phlogiſton with nitrous air, bolk for 
bulk; iv. 378. It contains no acid, 364, 377. 


row | 


you of turuſole red, iii. 268. 
Inflammable air recently nde 15 a dell 
Km to che ſubſtance from which i it is 
extracted, 1. 57. 
It is not affected aby the cleric . is. 
25 7. The colour of an electric ſpark taken 


in it is red, i. 61. It is fired by Mr. Volta with | 


an olcQrio park, Ji. J. © 3109) nol 
Inflammable air, by long Kandingii in vt; 


is muck diminiſhed in bulk, and becomes 


pblogiſticated 
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| . th nnd, 


; and by: agitationy/68.. // 2 * Ke 2 Gicht! 4 A: - 
--bnflacirhible alt mired with the Games of 


Apirit df niece, 4s 


When! it is a in pals punk of wigs 


TIT! 


fired at one expbdliong l. 69. 
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ib iasbibel by chte eri, aun the infamemnble 


WHAM ab Mun, 2644. 4 145 

Inflammable air mixed with Aue in wes. 
Ada. 110. enn air 
it burns with a greet flanae, 1. 47. enge 
When inflammable air is made 'rafpirable 


-Þ 
by agitation in Water; ty and is then phlogiſti 


cniell by nittius air it e rn 
water turbid, 1 1. 188. | Zak 


2 air is i oo - ford 


blood, iii. 76. It is decompoſed by flint 


glaſs, 1 in a 5 125 making the glaſs black, 


iv. 368. The tranſparenen of dhe glaſs is 
reſtored by heating minium in it, 376. In- 
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1; mir able, but that; ade is net 
 imbibed. is as inflammable as ever, i iv, _ 
1 is imbibed by the willow plant, 32a. 
Common air is phlogiſticated by . 
. inflammable air in its. naſcent 4 
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When animal ſubſtances dirs all. * 
auflammuble air they yield is extricated be- 
bote the whole of the fixed air, iii. 343. v, 59 · 

Alimentary ſubſtances yield inflammable 
air by putrefaction, v. 2653 but * not Part 
with! it in boiling,” T6 igs ws pldnoaghal. 

 Inflammable air is fatal PAP 62; 
den waſps ade ond but does 


not kill them, 247. nau, a 


Its refractive pern is; e en than that 


Ts common air, obſerved: pM Mine al 
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© 1 air. is proured i by dflolving ſeyer al 


- in ſpirit c of 1utre, i. 110, from lead, ii. 


374: Tice. as mu ch, is 05 from 5 
. after 
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tra⸗ than during the ſolution, iv. 266. On- 
one third, of the. quantity of ee 
catech air is procured. from the ſams ſolution, | 
ihre Some remarkable 
the ſolution. of irqq/in-pitrous(ficid,; vice ae. 
ſpect to the pr production of ai iii. ab 

- Thei guantity.< of: nitrous air does nat dle · 
pend upot the quantity of wateit in which the 
ſame metal is diſſol ved, iii. 168. B the 
N quantity of it is nearly id propottion to the 
quantity of water with which: the acid A 
uſually diluted, in order:ta diſſolve dun par. 
zieular metal, ii, 325. But though water may 
poſſibly enter into the compoſition of it, v. 
134, there. is no. Waker diſcayered in the fle- 
compoſition of it,. 172. Almoſt three times 


as much is pro ured.from iron, aß from cop- 


per, iii. 1 66. Ibis R rocured from quid ſyb- - 


ſtances contain ing;phlagiſtany,i, 124. from 


gums, Kc. i, 125, from charcoal, 1 137% Mt - 
is yielded by, vegetable ſubſtances x mare. than 
by er ones, 143. Of animal ſubſtances 
it is moſt readiſy yielded, W. fat, 00 the 
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Nor whey rolfined winh water in the ſhite 
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pre Wen ee 
Aled ware with tierods bead, l 25 


ee Slaton of ay wall. hy ods: 

* Nitrovs air dieninif es common "air abottt 
one fifth and icſrif wholly difappeats/4/126. : 
It diminiſnes no air but teſpirable'ajr; 114 

Nitrous air is fot ehuftged by keeping two 
ven 144 0 Ptuiaf elofe ebrked, ill. 398. It is 
not changed by being enpbſed 16 meat ine 
ſliar glais tube hermetically! ſeated; 11 46. 


cireumſtances v. 17% No Dy 'expdaſibn 2 
wich hear ore quits aud makaeg with 
er (46. 113%. 2111 ON 7 * yi og 5 

Nitrous abr 18 abt weatder as eotmrhibh = 

a 110. Hoc O31” Ji to not 

The bitrous eld What Entets into the p' 
per 18 Fx times as muell ab eintbrs Mto the tk | 


| rous dir pody6yd: bY ehe ©Hurivh k k. 


CY 162. 442 Tre 1 81 l A n eg 
Nitrous air 15 iinbibed' IK 
pled #$ain by best, withidur'4ily hätte t 
propetry, „iii. 109. Tt is Ab exp elted from 
"= 2 e. 359. The elde thit 
n 


4; 4 20; but altet kau ügtt8s 8 
beoames' rofpitable air, and ig dini 
_ Seth nitrohs mift n 89, aud withe 
ing any 8 Wespe 
made in lime Water, 
en nich air 


ir ; dapotbs at Leal in e 
ng i H % e nn 
Water right blue with the juice of tutn- 


folks bet me: PIR ng impregnated With 
Y nitrous alt; 111. 1 4 Hal In 0 | c reſpects it is 


not Suh cb tilb it be decompoſed: by 
tenen abr; as obletved by. Mfr. "Bewly;, 
1. 318; but by the decompofitlen of m 
nitrous air iu contact With water e lens 
utrou: acid max be procured, 340. » Four. 
ounces and a half of water will receive the - 
nitrdus acid from three hundred ounde raca- 
ſures of nitrqus aix, When it becomes blue; 
ir. 16. The acid in this water K e 
volatile, i. 169) 7 r ann 0 
An impregnation 0% e! 85 gien 
a purple colour to vitriolic acid, ili; 129. and 


a blue colaur to ſpirit of falty ib. It is al- 
ſo abſurbed by radical vinegar, and by wa- 


tar impregnated with vitriolic acid air, 1 30. 
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itre. v, 77 To oo > 
- Nitrous air agitated in nitrous acid is r ade} 
ina conſiderable degree, reſpirable iii. 1 29 
When nitrous air is kept in a bladder, it 
never diminiſhes any kind of air without 
an appearance of fired ait, i, 191, 214.7 
Water impregnated with it ſometiries' e 
a depoſit of white matter, ili. 104. 
Nitrous air reſiſts Senseo, i. POD ; 
It preſerves atimal ſubſtances, but not xp 
in a ſtate fit for culinary purpoſes, iv. 69. 
Bile imptegnated with nk is og: preſerved 
hank patreſaSion, % % TIT TUG. 
Nhrous air is fatal e 1. 119. even 
to the e 1 055 v. I 3 and to inſects, 
| 1. 226. 13 | 7 1170 285 
bee air bee phlogiſtica ed air 
: whea diminiſhed by long keeping in water; 
the remainder, and that which is expelled 
from the charcoal by watet; is phlogiſticated | 
air, Iv. 454. It is diminiſhed to one fourtn 
by iron filings and brimſtone; i. 4 onde much 
more en * A eee hen d 


5 FL „ 


imparts n no o acidity. to the wat in contact 4 
wich it, fits 2437 16. TORY 3 3 
Nitrous air is devommpoſed by pyre beben, a 
iv. 64, by nitrous vapour, ii. 170. It is ab- 

ſorbed in a very great quantity by the nitrous „ 
acid, iii. 142. It! 18 ONE by florid blood i 
76. It is decompoſed ut ©7175 00G 
vitriol, iii. Preface. 33. 2 this pes . 
ſolution becomes bl ack, iv. 48, and this 1 > 


the ſame whether he nitrous air has been 8 
got from! iron of copp pete. 56. - The ſolution 
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Pong Nee e = 


which it belege 5 5 . 


£ +4 


- Nitrous air is eco by olive oil, 2 


which is £0 pulated by i it, iv. 7 75. It is rea- 


«ily abſorbed by, 81 J | turpentine, w 55 which | £ 
takes. more than, ten times its bulk of this 


air, ili. 11: 2 bis abſorbed | by ether, 11 & by . 
alkaline kiquors, I 18, by ſpicit of v wine, 1 19. - 


- Nitrous air is diminiſhed by being kept i in 


{ 1 5411 


a bladder aljernately moilt and dry, ili. 15 f 


The water in 1 5 150 it in this procels 5 
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expoſure to ir Iron, CE 19425 2 
0 b fitrous air js wo | 
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20 by. the ſolution. of _ ay iok bes 


11 3 1 
15 4 


but in this caſe it 1 75 more Uke 199 ; 
ig alſo 9 procured, by 25 th 
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mable 335 1 134. 
ſolution of . 1: 33. It is produced in 
great plenty by a ſolution of copper. ao] 
Iron, v. 200. It is Pprogu ogured from i iron ff 
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ings and brimſtone by 1 nitrous alr before it 


2 2 011 


becomes phlogiſticated air, Hi. 141, 9 15 i. is 
procured Pekka after 3 A conſidera Je « irgj- 
nution of nitrous air, iv; 56.” The 
the proceſs i is, the more of the nitröus air 


will become: Pblogiſtieated, 7. 
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Alia by babe, v. vi ib k © 
8 Pybbelng kept unite@?%th 
be noni 60 »JÞC Kult nee ent 
!oAlkatitid ar dobein 8 Affeck This alf v. 276 
nod isthe colour 6fijuice-ofturniels' cHangyl 
Syirc0-W Wowabls ded byowitery it imparts | 
a dich th it Bi. 143. £ eee achat 
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It confiſts/of the marine e acid i in a ſtate 


T vapour, i. 147, and probably contains phlogit: 125 
ton, ii. 5. It is heavier than common Ar „ 


241. It is converted into a white ſubſtance 
by. heat, in nr * E 
ir 
With alkaline at it rs lch eom Gf 4 
ahm hiac . 17% One mieaſüre of this Ar 
abſorbs th of alkaline air / i. i 
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| ble flame, i. 14. It diflol vers iron, 249. > 
It diffolves ſulphur and nitre, 149. It caagu- 
1ates, oils, 1 50. It diſſolves ice, 140. It 
makes camphor fluid, 2353, It” ieee 
vitriol green; 237. It diſſolves white vitriol, 
Ada It aun borax of its mr. 4 ii. banden | 
eas contain Phlogiſton, i . 1495 with | 
wood, dry fleſh, &c. 231, with quick lime, 
238. It alſo forms a permanent air with 
liver of ſulphur, ii. 233. It is a _ dimi- 
- her by the electric ſpark, We NES: 
United with water it forms the marine 
; 0. i. 148, and then appears to be twice as 
heavy as water, ib, 15 is imbibed by ether, 35 
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Vinielie acid air is 4 0 by i in 

oil of vitriol almoſt any ſubſtance that con- 
tains phlogiſton, ü. 2, Kc. but not from 
— geld 
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its water, 14. rtf blo die 9 g 


90 or Nan It extinguiſhes' 2 an 


dle without any Particular dalour, 7. 1% 


heavier than comme nan 
line ait, 9. e in asu eblaix 
— Vitriolic acid. air Phlogiſticates dom 


air, ii 10. It will not diſlodge the eee s 
acid, or the matine acid; from ab ſolid ſub- 


ſtance in which they are contained, 115; wi 
} Bots 138 - Leiden ves. 


Water impregna- 
long continu- 


* 


| Sulphyr is formed fro 
ed with, vitriolic acid air in 


ed heat, i IV. 124% bie ee 


in a glaſs tube, ce mining rites medain 
expoſed to heat, 1 31. + e e e 


VPitriolie acid air woaitigg ith, alkaline 


air makes, vitriolic, ammoniac ii. 9. l yeh 
lo ſubſtance, is, produced at the: ſame time, 
xoſure to the 
common air, iii. 277, One meaſure, of, 
this air ſaturates two of alkaline ait, 292, 


223 but it becomes white by ez 


Vitriolic acid air united with water makes 
volatile vitriolicacic 
times more marine acid air than the vit olic, 
iii. 275; but when our impregnated y with e ei - 


- , 
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d. ii, 7. Water imbibes ren i 


, 
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other 276. dee, i apreę 1— 
triglic acid a in time diſſol ves ſome metals; 
and yields inflammable air, 273. Alum is 
bormech by earth of alum and water impteg- 
e nated! with this Air iv. 1 231 Water 1 unpreg- | 
nated with this air fidezer wittiour lofi 8 i ts 
air, ni, ee, e Tg 40 n PR. 
Whale ell bisks a übe © titres 36s 


bulk « of this airy and becomes red, ti, 276. 


an orange * 5 W. "Dis 5 Kephuri ho 
ſo imbibes this alt” and allumes an amdet 
colour, Sööß; akg 
The electric ſpark taten in ene tid 
air, confined dy quickfi ver; produces a black 
fubſtance, ii: 239. It is produced by explo- 
flons, when much more electrie matter than 
they conſiſt of will not do it, iii. 281. The 135 
vitriolic acid air is diminiſhed by this pro- 
ceſd, 280, This 'black matter is the ſame 


whether the air was produced from copper, 
ene or un other Wp 282, | 
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perhaps de fülphör formed Wn the ſolution. 


ib. One Meéaſuf te of this a ar ſaturates | two 5 . 


Line, or chalk, 4, 26d, it is Werben by 


3 5 . . I» 
K. — 1 A 2 ſur t N 15 -$, $64. he 


17 * KL »þ EO 3 461 2 we 4 + 7 It E; 27 4! 4 ag 7 Is * Tot ing WEIS : : 1 1 


1 * ö Ef * "Ty % 2 ; * 8 | 
zlelg . tht bu K hos 5 . 1. ˖ů gi 
+ hg ; | 


Fact relating 10 FLUOR ACID aff” 
290197 4373 446 N bit 36 HO »th O33 9311 b lh 1944 wo 
Flad gel ait 16 Prochred by Gfblting 
Ne ür 10 Kee oit' 6f eMriel, R. 190. „8 
capable of benutz 6hfinvd by quiekfilver; 180. 

Water fatürated wir "THIF air gives): ty 
40 og n, weren the properties of vitriole 
5% Water aid Alkaline uir 55 


acid air, and of fluor acid air, ta ſaturate 
them, iii. 289. Something ſimilar to this 
ait is procured by oil of vitriol and Mr. 
Canton's phoſphorus, ii. 212 3 but this may 


and ſublimed, 1 7 8 3 
ph al ir ertinngd 18s 1 FTW 11. 1 197. 
It Fortis a White fabltabics x ith Wa ait, . 


afires of alkäfine ar, fl. 22. 
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Vety Vitte'6f this air is abtoths 4 WA Sid 1 


charcoal, 
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tube, and heated, corrodes it very much, 


iv. 41. 10A 0917 gi EA ee 
Water admitted to fluor acid air become 1 


acid; and a, White ſubſtanee, called the fluor 
cruſt, is depoſited, it. 190% Water impreg- 


nated. with this air wall. not Freeze, iii. 361, b ; 


eren with a great degree of - 


This air is, imbibed by ſpirip of eee n. 
290. by vitriglic and uitrous ether ib. aud 


by oil of turpentine, 199, 211. Bf, 0 
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Alkaline air is aa 55 heat Pe 


cauſtic volatile alkali, i, 164% and alſo from 
: fal ammoniac and flaked lime, 166. | 1. con. 
liſts of volatile alkali j in the, form of air, 164 4. | 


Alkaline air is heavier than, inflanmable 


SITE 


pit. 1. 1 176 but (lehrer chan marine acid air, 
Ty 1 | ! | Xe A id, 


EO 


charcoal, * of. iron. and alum, 200. It 
_ diſſolves uitre, 201. Borax becomes ſoft i im - 
it, 204- Fluor acid air confined i in a glaſs 


? ſpark ber in alien. 


— wag = ts man Ft 
of the A matierate, ve 218; Ke. 40g 
3 1 Vaiclog wan geg , makes the 
volatile alkali, 1171 ;" With marin 
ir cakes the coh mon fil ume: 
2 5. Kc. v V with” water 4 atile er 
f far am ren 5 1 
Of this air there u 10 abſorbe N 
"By Auer acid Air, 1 19 - 20tlu 02 ee, 
""Vitriolio# wif," lend Wen nN ee 
"Marine acid Ar, 1 Etpin d 00 
Fixed alr, ae 1 ele Vel ili. Whg n 
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o arbe nit ous acid may bs en 
form of air for a ſhort time, without be ing 
'» nuch loaded with phlogiſton | as to form 
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ing combi i 0 < — 
nor, ben 3 -veſlels;' 


Loo 


2a deeper: vnpour by 
giſton leaves it ta inthe air weich 
Which it is mixed, 192. Its x 


8; and alſo wheu it is previo 


nated wih witriolic air 223 10 

wy „Water imp eg 
5 firſt becomes blue, and then greg When the 
. production of nitteus air geaſes z after wards 
ti is dello wei di. 498. Water is increaſed;in 


bulk one third by this impregnation, 202, 


The nitrous vapour with which water 15 im- 


pregnated is eceedigigty volktile, 203, 204. 
Nitrous acid thus made contains more phlo- 7 


giſton than the common ſort, 20 5. It makes 
mg depoſit when, mixed with * falution of 

5 er in the nitrous acid, ib. 
Nittous var 


eee 


* 


nn 


11, 


296. This nitrons aeid _—_— become of 


| dnets difap- . 
| . ene e n Sue Wer, | 
mit ba 6 nya quamijey af xitrous . air, 
my impreg- 


I with hitrous, vapour . 


ur is imbibed by BLAH oils 5 
nd emitted again by beat in the form of 


_— 8 an _— =? CY 


_ 
"phlogiſticated air, id 


I 163. Oils 2 
nhted with: nitfous vapour betome rei: but 
they are blue while: hot, in the courſe of the 
proceſs, 268, Nitrous ether is made by im- 
pregnating ſpirit of wine with nitrous va» 
pour, 213. The enn ſeines en 
the Water of alum, 249. 

Nitrous vapour. as, imbibed- Foo ted lead, 
which then becomes white,. iii. 2 30. The 
effect is the ſame Whether the. vapour has 
been produced by the ſolution of biſmuth;orof 

iron, iv. 36. All metallic calces have a ſtrong 
: affinity with the nitrous acid; and when 
united with it become white, y. 26, Seo. 
Theſe nitrated caloes may be procured by dis 
ſtilling the ſolutions: of theſe metals, 238. 

When the acid is expelled from them ba 
heat, they. will attract it again, 24 14d et 
Solutions of copper and mercury; nai 
acid, in a confined and long continued heat, 
from ſaline ſubſtances that are not deliqueſ- 
cent, iv. 489. A ſolution of iron is much 
ſooner converted into fuch a ſalt, v. a 34. 

Nitrous vapour 4s imbibed by oi of vitriol, 
—— ae * 
” =. 


— vitriol — Mika zit is — 
with it; iv 26, 450. All the liquid in the 


compoſitionisthen pure ſpirĩt of nitre 3. If 


phlogiſtonbe contained in the oil of vitriol, 
it paſſes into this nitrous acid, 47 lit 293g 


Nitrous vapoyr converts ſpirit of ſalt into 


the beſt aqua regia, ni. 219. It makes was 
rious n, in "ſeveral fluid ſubſtances, 


10. 8. e i e armed nods toi, 


plrit of nitre may be oidetrad almoſt co: 
lourleſs by a careful diſtillation in theicom- 


mon Way, iv. 453. From being of a deep 


orange, it becomes green by long keeping, 
453 aſterwards of a deep blue, 454. But 
if it be expoſed to the _— wo it becomes 
orange coloured again, ib. „ gail 


Nitrous acid pltogiſtiontes tmn air, 11. 


1069, 167. It has the fame effect wheh it Is 


quite colourleſs, iv. 25. Heat deepens the 


colour of this acid, 1, 249. Its colbub'is | 


univerſally” owing either to kae, 


; heat, iv. 200" 11 1% 0 21; lot @ | MENT: Ind 
Th nitrous acid alflolves alttingent vege⸗ 


3 great” "ys %. The 


"iy V a, | 


of thilripaigal Fact. 556 
trous air at firſt, and moſt afterwards; where- 
as the ſmoaking ſpirit yields the moſt air. at 


firſt, and makesa hiſſang noiſe when mixed 
with water, 245. This acid gives more ni- 


trous Air by tlie Jölution bf Metals, wh 
| has been e racy by, being | eated I togeth her 


en it 


121 3% 
1 earth ances, than it des by th 
hi 1 * 195 nl ny eres 222 AP * 442 72 
ſo ution of ame me ls 
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- Apthite ſubſianceasptodue 80 the If 
trous acid is heateda long time in, ett a 4 tub * 
hermetically fealed, iy; 21. ; V 4705 iy 
is mixed with, the, yitriolic, 1 41108 is os 


bud by (chow, che-fiſt gro 1 
d, and the ſecond. inflamnab! ies 1 7756 


a ginn bolng! III 280 alg 
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" Marine acid has the fame affair with 
earthy ſubſtances, whether, combined with 


Water, or in the form of ai air, iv. 459. 985 
The colour of marine acid 1 18 owing to 
a earthy impregnations, | ir. 79. A different 

ſubſtance generally gives it a different colour ir, 
36. The colour of it is diſcharged b y the 


coal of cream of tartar, 109, by liver of 25 


| bur, 2 111, and w. flowers of : zinc, 112. 


recovers its colour by expoſure to the air, i it 


| has bow Sher zed by liver 715 hat, 112, 


: by $1 if. 1 Ly 1 Rang 51 4 Fir +3 þ e007 7 9 
of : zinc, 


© HE 28 Mutig Git the ruſt of 
iron 1 dep bote ſemething When it Is ioty "iv. 


103, as BY do other ſaturated Tlatiotis er 
this acid, ib. An 1 incruſtat 
glaſs tubes hermetically ſealed, containing a 
Ahora ſolution of common falt, expoſed to 
2 continued heat, 106, 


u l Mae kt 


9888 F 


The marine acid when hat diflolve gl, 
ee 

The marine a6id is Apklchifncsted by the 
calces of lead and manganeſe. ſo as te be in- 
capable of yielding any marine acid air that 
can be confined by mercury, v. 25. 


PART al. 


Agel, Fatts relating 75 AC 108. EE 


| Vitriolic acid I coagulated by quicktime, 
I. 229. It depoſits an carthy matter at the 
firſt diſtillation, but not afterwards, iv. 116. 
Amixture of the vitriolic and nitrous acids, 
though ſeparately coloured, becomes colour · 
leſs, and a white depoſit is always made, IV. 
439. The nitrous acid entirely eſcapes from 
this mixture, v. 243. but more readily when 
it is expoſed to nitrous air, 246. 5; 
The Phoſphoric acid is not convertible in- 
to air, iv. 135, not even with ſubſtances con- 


taining phlogiſton, i ib. It vielde men- 
ble air with minium. 136. 
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| No air a from radial vinegar,even 

| with any ſubſtance containing phlogiſton, iii. 
3293 or from ſmoking ſpirit of Libavius, 330 

| © none from cauſtic alkali and any metal, 332; 

* none from ſpitit of wiue, or ſpirit of wing and 
| KG camphor, ib. The principle of ſmell does 
= not ſeem to be capable of being exhibited i in 
14 | the * ca of air, ib, . Noair is progured from 
concentrated nitrous acid and copper, iv. 441, 
More inflammable air is procured from 
vegetable and animal ſubſtances by a. quick 
than by a flow proceſs, i i. 56, i 111,.2 5 5; More 
dephlogiſticated air is N produced i in the 
ſame manner, 3 37. n cd 

Different kinds of air hit habe no Aal 
| do not. when mixed * ood] r Ian 


TOR OI 
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other, it. 301, iv. 22 
The different kinds of air are expanded by 


the addition of ten degrees of heat x 4ceoraing 
| $ 5 | | to 


to Fahrenheit's: thermometer, in'the Wag 


8 ar „% Aalen S491 
| | ; ing proportion. 147 712 27 Ah, * 185 | 4 944 1 
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Dephlogiſticated air . 21 
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5 Vitriolic acid air Ain 1 237 5 
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| | Ape cnflinmable. and nitrous 

air, v. 132, t 1 en 
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R cury contaftlihg Lad, &c. is cleanſed » 

by agitation in reſpitable air, which, ir phlo- 

Ae op — Aa 411 4 4 Sitzeakes. 


tatign of. 2 iu a 1 veſſel cloſe ſtop- 


360 « pſa How 


giſticatra, iv, 149. It is — /intd. 6 
black powder by agitation in water, 1 10 
and in ſpirit of wine, 161. This black 
powder: is mercury ſuper - phlogiſticated, 
and it becomes running mercury by expo- 


ſure to the air, which it Phlogiſticates, 162, 


&c. - When the water is warmed, it imbibes 
the phlogiſtoa which made the mercury 
black, 169. Mercury may be exhibited 


in four different ſtates in ſaccefſjon, begin- 


ning with running mereury, and ending with 
the precipitate per b by ex poſe to heat on 
a glafs plate, 275. 
Water that has been 58 uſed "I agita- 
ting mercury has a greater effz in that pro- 


ceſs than water that has not dan ue for 
this purpoſe, iv. 176. 


Mercury is preſently divided into ſmall 
globules by agitation in vinegar, iv. 181. 
Ihe vapour of mercury in the temperature 


of the atmaſphere Faſily Per yades - vitriolic 


acid air, v. 225, &c. It is ſuper phlogiſtica- 


ven hy the eleftrio 75 taken in it, ib: 


Frecipitste per fe formed by lang agi- 


ped 
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Futte relating to BLBCTRICITY. 53 


The condufting power of charcoal i is greats 
er in proportion to the heat with which it 
is made, ii. 245: Kc. A ſubſtance which has 
a peculiar conducting power is formed from 
turpentine, and other vegetable oils, burned | 
with glaſs in a confined place, 257. 
The electric exploſion Sine com- 
mon air more than the ſame quantity of elec- 
trie matter in ſparks; the glaſs tube in which 
jt is taken is covered with a black ſubſtance, 
: which is from the mercury, by which the 
air was confined, 3. Preface, 34. 
The electrie matter leaves an interrupted 
circuit and paſſes into any neighbouring con- 
duftor, but and i” the fame ee v. 2 6, 
ke. 
The eleftic explaſices may be — 10 
the hot vigour of water, « and ah Ee 7 
iv. 426. 


An 


| een Be ttandkittsc through 
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glaſs much. Eh 

ing . L 
A thick glaſs tube burſt in A ee 

manner by an electric exploſſon; ion, iv. 428. A 


coating of cement favours" the burſting of 


glaſs j Jars. * 79 1 exploſions . tt xc. 
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Pure relating fo. a one CONTINUED. HEAT, ; 


In a long ee Fg iron i is ed 


from a ſolution of it in water impregnated 


with fixed air, iv. 413. Mercury and copper 
are alſo depoſited from a ſolution of them in 
ſpicit, of nitre, 414. The ſaline ſubſtances 


thus formed are not deliqueſcent, 489. Gold 


is partly cryſtalized, and. (partly depoſited, 


from a ſolutipn in aqua regia, 416. 59 


An ineruſtation id formed in a glaſs tubs, 
containing a ſolution of nitre, iv. 415. Lime 


Is depofited from lime water, 413. K white 
ſpblnee, Is; depoſited fam cauſtig volatilg 


- ally 


nA 


alkali, 42. The coldonlf _—_ a1 is 
ten e ar. n 1. tik. 


wy © 3 R J 9 
2 35 ie 911 tom: 321H v4 * It TIE 7 3 3 


4&1 4+ uh. 1 i diff 11 | 2 1! ot 


Fabis relating te MINERAL, ayperANCEs | 


-Brimſtone-affets copper. ault in. the wo 
manner as it does iron filings, 1 i. 157. | 
Minium contains no nitrous acid, ITY 

The colour of minium i thei ſame with chat 
10 blood. It alſo becomes darker by heat, 
and recovers. its light colour. by en paſ ute to 

te air, iv, 4 429 Mim um is capable of yield - 
ing pure air fo long as it retains its red co- 
lour, and no longer ; but vhen deprived of 
it by ſpirit; of ſalt it alls "_ 0 ara 
perty, 432. is S161 
HBiſmuth and aichrl diflolved in ren ä 
acid give a ſmell of liver of ſalphur; i. 161. 
Phe ſolution! of copper in volatile alkali 
becomes blue by phlogiſticating the air con- 
tiguous to it, iv. 288. The calx of iron, 
from being blue, becomes red by parting 
yickbis phlogiſton to the air, 289, Water 
20 „ rn 


6£LL ; 


"364 4 funmary Nr 

takes ohlogiſton both from phlogiſticated 
and from inflammable air agitated in it; i. 68. 
The vapour of water much heated corrodes 
both glaſs and iron, iv. 410. | 


PART XX 
Fac. relating to the VEGETA BLE SYSTEM. 


iche 3 ourify Ar dlogiltes- 
tod by the burning of candles, i. 49, by re- 
ſpiration or putrefaction, &c. 87. iv. 309g, 
They imbibe what would contribute to pu- 
trefaction, and yield an nee finell,” © 
ä 
The willow: kat birt « air 4 various 
| Kinds, iv. 320; and thrives beſt in 1 
mable air, v. 1. | 
Light! is ueceſſary to enable plants to pu- 
ty air, v. 18, But pure air is not produ- 
ced by light or by plants, but ouly by the 
purification of the impure air to N hs 
| plonty have accaſt, 24, 2% %% fr 
Air is ſtrained through the body of a 5 | 
v. 11. Pure au is found in the bladders of 
© > © an 125 ſea 


of the privcipal Face. 3065 
ſea weed, iv. 313+ Green vegetable matter 
or coꝶfer va minima. produces. pute dir in the! 
Uchte, iv. 337» ke. 489. Heu bus. no ſuv 
effect, 346, Kc. X * 

The ſoeds of this plant las in dhe 244 „ 
34. It does not appear ſoon in rain water, 
ar diſtilled water, 35, 36. It does not ap- 

| pear in water till the n air it eoutaiued be | 
n from it. 39. 1 ian 4 
Potatoes a eee to che production 
of this vegetable ſubſtance,” v. 4, . Onions 
are unfavourable to it, v. 52, ſo are blood, fat. 
gall and gravy, 64; 10, ſo alſo aro fruits, 52. 
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Tad. "ing fo the ANIMAL ECONOMY. 


Air is in Afferent ſtates at differont tines 
in the bladders of fithes, ii. 23007; © i. lg? 
Blood demea 

when faturated with it is of a darker colour, 

_ lib-56, 7. E attradts. phlagiſton men 
Don's ned a bladder. lit. 78. R 
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n putrefying, yield 
boih fixed ain and inflammable air, but the 
iuſtammable are oxfiquſted firſt; iii. 3430 
V. 79. 5 | 95% eVþC 153115 
„he flerkjiraeidatne; the body does fiot 
inurean; vi gp v.iogs 1 0h i po 
-< No air-ttſuet from the e tlie King 
Sdilpnet3uon zi lis boxit offs Hit 4 of 16: 9 

Animals die in noxious: air e Abo ; 
Aal Velda. great quantityr of mitrevs 
air hon giſſolyed in the nittous acid, ij. 
raface 32. Mie v or oldaywov: 21 918 

Animal ſubſtances are natoreduged in As 


dimenſions by ranting, i Th 244+ 


1 WT 5 fats 


e U alſelunaaut gate, * | 


e expanded by best, liks me- 

' tals, it. 256098 ii ech to ibbeld oft ni 

© Eime water dpes not freeze:ſo ſooti as obin- 
mom Water; ib. 444. Lime water impreg - 


nined with itriolie acid air: ddes . not freezei 
ſoon, ib, der i nobbeld a bog aue 


Aleman „„ Lo}. © "8 


Homberg 85 dene proved by Me. 


Bewly not to owe its accenſion to vitriolic 
acid, buti pfobably tochd Affiai it / between 
that acid which 1 is the conſtituent part oft 
atinoſphers e and "the atkat, in in "hat" compo- 


ſition, Hi. 395. "A. purely Alk alkaline Prob o- 
rus diſcovered by him, i iv. 4 mY 
Bologhian phsfphorus 1803 85 
| Allamand to; give out light of, —— 

Colour with! +hat, which. it hadjicabibgdgi 

| 376+ +4 „igel 4i919/qmoo bed veils Hr: 1ig 
Sound priginates in — Biſs 
and its, intenſity. is nearly, in proportion tg 
their denſity. V. 295 auillizuu guet n 
„ volatile alkaliis found. in the ruſt f A&r¹ 
produced; by the ſolution of, copper inthe 
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Raperiments and abfervatigns, ad 1 1 the 
_ » Preceding, feftions were ſent to, the refs, 


Gf 0% #4 


$1.0 URL the reſpiration | 2 f 4 ble hicated oh; 


HAVE obſerved, p. 263, ct 1 could 
never make mice ve in dephils 
air till they had completely phlogiſticated it, 
and I could not. at the time of writing that 
article, aſſign any ſufficient” reaſon for the 
fact. Being unwilling to leave this diffical- 
ty unſolved, I repeated the experiment; and 
putting a vigorous mouſe into about ten 
ounce meaſures of this air, it continued ſomo 
hours ſeemingly at its eaſe, but died while 
the air was fo pure, that, with two equal 
| quantities of nitrous air, the meaſures of the 
teſt were conſiderably leſs than 1.0. 

I then put another young mouſe into the 
remainder of the air, and it alſo continued at 
its eaſe two or three hours; but then ſeemed 
to be ing, its reſpiration being very 
languid, 


languid, and ſo flow, that 1 ſeveral times con- 
cluded it was abſolutely dead. Ldid not at 
firſt ſuſpect that it could de affecded by t, 
when other mice lived very well i u wire 
cage in the ſame room; for it had ſoon be- 
cotne quite dry after paſſing tlitotgh the wa- 
ter, and had never few auy fit of unehfis | 
neſs. But bfingitig it wear the fire, wHer the 
heat was about 80 or 9 degrees (chougrr ! as 
moved It oceaſionally whew ie ſcemed to bd 
unenſy on that account) it lived ſeveral hours 
longer, and when it died the alt was as com 
pletely phlogiſticated as comtnomaitf is gene 
| rally found to be when miee have died in i. | 
This erpetimeut folly ſarisfſed trie, chat ir 
was nothing in the dephlegifticated air it 
elf at was the reaſon thue nich could 
not live in it. T obſerved before; vol. 1. 
p. 9% that 4 mouſe is 4 tender anima, aud 
after paſſing through water, requires-4 con, 
fiderable degree of warmtli; but Þ did not 
falpd@'that it required fo: murphy and ſuoly 
# continue of it; as'F GER parti- 
Zn ing Nd 0947 mi addon hien 


200 458 ety? 4 $357, L530 F $i © (13 VOL + IQ: 34 


dunce. I alſo found the ſame produce when 


ye eee 
tic S ii l t ee in rot. 
4 Pb tele ty 34 + bois 
: IT 55 445 the quantity ideen ir 
Kerr may be Precured Few 8 rofl 
The quantity of dephlogiſticated : air . 8 

is is yielded by nitre. is ſtated by the Abbé Fon 

tana at a hundred ounce meaſures from an 


I uſed a coated glaſs retort, and ſuch "= it 
as that veſſel would bear. But from t 
ounces of nitre, in an earthen retort, which 
Mr. Wedgwood was fo, obliging as to ma 
for me of a, peculiarly. refractory earth, and 
in an intenſe white heat, raiſed by. ſuch. afur- 
nace as Dr. Black has conſtructed, I got five 
hundred ounce meaſures of air, the whole 
conſiderably dephlogiſticated, and with very 
little fixed air. The firſt: produce was fo Pure, | 
that with two. equal quantities. of nitrous air, 
the meaſures of the teſt were 9-73 but the. laſt 
3 part of the produce came ſlowly, and the | 
_ meaſures, were 1. 3, which ſhews that the air 
was conſiderably injured by ſomething in the 
retort. For the air procured by this proceſs 
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in glaſs is very pure, the meaſures of the teſt 
being generally leſs than o. 5. 141081) 1. | 
What remained in the retort was a dark 
green or blue ſubſtance, extremely: acrid to 
taſte, and deliqueſcent, weighing,. When it 
was taken out of the retort, about 18 dyyts. 
The air would bave weighed woos: 1 en 
and the water of cryſtallizatior 
parts in 110 of the: water, eee, z hall | 
fo that three dwts: remain to be accounted 
for of the two ounces. This laſt was, in part, 
an acid vapour diffuſed through the air, and 
not incorporated with it; for whenever J 
emptied any of the veſſels of this air I pet- 
ceived x very pun gent ſmell. Patt of the loſs 
alſo was the white cloud with which the ait 
was 5 often filled when it it Ws 11 # 1* No 
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Ther this ſpecies of airis-really debit 
gilticate nitrous air, and not a phlogiſticated - 

air, as T had originally ſuppoſed is more evi- 
dent en its being produced from nitrous 
B b 2 W 
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this ſtate the phi 9 
weeks; when I found the air diminiſhed, I 
did not note how much, but a candle burn- 


r wii * inte, which ya be 
it is hammered, and which-are' iron pamly ro- 
4uced to a ralx. I filled a phial with theſe 


Icales, alid-then filling:it up witk mercury, 


-diflodged-zhe mereury with nittous air. In 
tat continued near three 


ed an the remainder juſt as if the nitrous air 6 
had been expoſad do iron. Thaſe ſtales 
wanting much Phllogiſton to make them 


iron, muſt be jn a ſtate more ready to receiue 
than to give phlogiſton to nitrous air. 


Since l wrote the ſeftion relating to this pee 
tone air, I have prafluged it much, more rea- 


— than in the methad there deſcribed, viz. 


by applying 4eat to the veſſel in which it is 


produced. But I ſhall firſt obſerve that, im- 
mediately after producing a quantity of this 


air, in the manner directed, p. 1290, I filled 
the veſſel up with water inſtead of the ſo- 


the weſſel (which was à phial, containing 
near — Ane .abqut three Qunce 
ee £ YO: £4511 YHT wings Ny 15 ä 
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meaſures of air, and was ann aich 
extinguiſhiug a eandfes :; 0 an sig 
Then, pouring ont the TORY] . lied 
again with the ſolution of coppor, and put 


it ĩntq a pan of water, which: I heated till. ĩt 
boiled when, by mens of a cork and bent 
glaſs tube, de. I received from it about a quart 
of air, the firſt part of Which was phlogiſ- 
ticated (owing, perhaps to its : hang · heen ir 8 
a ſtate of yielding that air immediately. be- 
fore this proceſs) but afterwards it was a gro- 
Per dephlogiſticared; uit wur ait: admitiag 3 
candle to burn iir it quite naturally. 

In order to aſcertain. more exactiy the, * 
gree of purity: to. whieh I Sou, being this, 
air, 1 impregnated ai quantity of ſuom water 
with it, and expelling it again by heat, found, 
that only one fixth of what. had been ex pel- 
led from the water would not be imbibed 
by, water again; ſo that, in this method, it 
may be NY in, eſtes of eee 
purity. Hin 10 6 16 ui $1404 
Havin 1g bebe als in bie Kate, an 


having foundthatacandle burved.yery welbin 
it, I put a mo . itz Ons in would! have 
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died very ſoon if T had not withdrawn it. 
This was on the 15th of March 1787. 
But on tlie 21ff of the fame month, I put 
another mouſe into the very ſame air, and 
was ſurprized to find' that it continued per- 
fectly at its eaſe: five minutes. To be quite 
fare with reſpect to the orher properties of 
this air, I withdrew the mouſe while it was 
quite vigorous, and found that a candle burn! 
ed very well in the air, but it was not in the 
leaſt affected by nitrous ait. In this very fits 
gular caſe, nitrous air fails to be a teſt of the 
reſpirability of air. The air made uſe of in 
this expetiment had been kept in a cup of mer- 
cury, but ſome water was in the veffel: along 
with'it, aud this water Had eee little 
of the ar: 1 e iin 
I then belle niore of this air, um 
| fone water that had been iinpregnated wih 

it on the"1 5th day ef Marel, but à mouſe 
died it, and almoſt asſobn as it would have 
done in any other kind of noxious air. Theſe 


= facts afford more matter for'ſpeculationz'but 


1 ſhall make a few more experiments before | 
: myſelf much ſcope in that way. 
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4. Of a ſolution to copper in volatile alta 


1 4 h > 131100 A: EH 3 
1 2 i" £34 3 4 5 * * e 
1 „ - r 1.3 expoſes 1⁰ cat. 4 4 , J 4 6 ; 3 
f N 
76 1 ; 4 ia ; i 4 An ? 12 
| #2 1 4 * es 1 © * 181 „ 2 # . 


4 bom ae that a non \ deliqueſcent fa 
1 ſubſtance is depoſited from ſolutions of 
copper; mercury, and iron in the nitrous acid, 
expoſed to a continued heat. I have like- 


wiſe found a ſimilar reſult with 


reſpect to a 


ſolution of copper in volatile alkali. In one 
day a ſimilar depoſit was made from this ſo- 


lution in the ſame circumſtances. | The ſub- 


ſtance depoſited was of a dark blue colour. 
and adhered firmly to the glaſs; and when 
the veſſel was firſt opened, eee a pretty 


ſtrong ſmell of volatile alkali. - ae we 
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";Onaies the firſt aides that 11 p op Z 
try, with reſpe& to the different Kinds of air, 
was to 5 their power of conducting beat, 
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- below that of boiling - water. | After ſeveral 


and fall to, thay of any 
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and I had a contrivance for has. 8 


when I was at Leeds. The thing, however, 
hearing io mo to be af le i conſequence than 


other things that I had in view I deferred it 
till very lately; when, in conſequence of the 
docius of heat becoming, by means of Dr. 
Cromtocdls bock. thei ſubject of general con- 


vexſation, L amines to anecute what l 


ä bad ſa lang Projected. 483 55 4.46: 13:12 Ts by « I 


praſcarcd 3 Tante üreg in the Auto- 


ducsion. The thermometer. Mas a very: ſen 


_ Ghla ona, ande the ſcale large. ſo that I could 
mark ven it twenty diviſiona, each larger 


than half an inch betwaen the mean tempe· 
pnetg and Aa. heat: mugh 


trials I at length adjuſted it in ſuch a man ner, 

that, having filled the veſſel with any kiud of 
off ai k could plungs: it to a certain @pth, 
firſt in Bot, au then in and water, ſo that 
the mercury would riſe to the diviſion 20, 
ina feaſonable time. 
I had lack that, beats faconds cloſe bx me. 


* Way ae. _ 1. nb 


make a miſtake of more than two ſeconds, = 
in noting the time when: the mercury came 


to any particular diviſion, ' * ie precautions 
I ufedto/plunge the veſſel the /ame depth in 


the water, in all the experiments, and to ex: 
clude allother differences, ee pt what might 
be oceaſioned by the different kinds of ain, it 


would be tedious, to resount; and ng perſon 
converſant in experiments and who) is diſ- 
poſed to repeat e = . be fomir 
nutely inſtructed. or Wee 1 bite 


veſſel 1 uſed, for 2 waa ways, made is 
boils, and it. was ſor full, that the. plunging of 


my. air veſſel into ĩt made it run over; and the 
| veſſel for cold water was al ways freſh.browght 


from the ſame pump. The mouth of the ain 


veſſel was in a cup of mercury, always filled 


to che ſame height; and h this gaeans lead | 


win the ſame manner even thoſe e 
ar, that could not be confined. by: water 


The beſt account that I could. give of a 
reſult. of theſe experiments would be to exile | 
bit, them iu the. form, of tables, of the: time 
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 duAted heat much 


378 1 up plemental Obſervations. 
of the ſcale; both in aſcending and deſcend- 


ing; which tables I have drawn up. But 


this 1 ſhall defer till I have an opportunity 


of repeating all the obſervations. At preſent 


Ixvould only obſerve, that all the differences 
were not fo ſtriking as I expected to have 
found them, but that | inflammable air con- 
etter than any other kind 


of air, the mercury aſcending the ſame ſpace 
in about half the time that it took up in com- 
mon air. Fixed air, and all the kinds of acid 


air! condudted heat conſiderably worſe than 
eommon- air. Alkaline air conducted heat 


rather better than the acid airs, and dephlo- 


giſticated air a little worſe than common air, 
but ſo little, that 1 would not anſwer for the 
ſame reſult in repe eng: 108 "6 eee 


5117 
4.4 4687" 


N. B. In "or cours of theſe experiment, 
I could not avoid: 'obſerving ſo great an ex- 
panſion of alkaline air by heat, that I conclude 
the obſervation in vol. iii. p. 347, may be 
perfectly accurate, though the extraordina- 
ry nature of it made me entertain the doubt 


. have there expreſſed n. it. 
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raft of a1, Her from Ma. — . — a" | 
Natural Helmi dated d September 2 5, 17 7 5» 


A? QUT. e or fifteen. years ago, in the 
preſence of William Conſtable, Eſqʒ at his; 
ſeat. at Burton Conſtable, , in Hiolderoeſt, 1 ny 
| the following, experiments. a Rt Ic [aaa 
I placed a large coated jar at: would bold 
chree or four gallons, directly under the prime 
conductor of a very good electrical machine. 
Ibo prime conductor was at leaſt eight, or ten 
inches above the top. of the jar, and the commu - 
nication was, made by a braſs wire bent at one 
end over the prime conductor, and the other end 
paſſed through a ſmall - glaſs tube (contrived by 
Mr. Conſtable to prevent the electric matter from 
eaſily: flying off); was ſuſpended i in the middle of 
the 3 _ * hed a melt piece of braſs chain faſt-- 
1 — 490 arch eee, the whoa! a 5 aha 
ing about 100, or 150 times, as low in the jar as 
1 could ſee for the coating, I perceived a ball of, 
9 4 : — Roy hg et fire, 
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| e. much reſerablingeh! fel 0 irh Wale 464 


turning the wheel, and the ball of fire: continue 


8 this jar, in the ſame manner as the other, 


full three quarters of an inch in diameter, curning 
rounc upon its atis, and aſcending up the glas 


tube that contained the braſs wire, which was the | 


conductor to the inſide of the . 
1 immediately aſked Mr. Conſtable if he ſaw 


the ball of fire? He ſaid, Certainly. I ſaid, I Will 


turn on. He, anſwered, By all means. 1 kept 


turning upon its axis, and aſeending up the glaſs 
tube till it got quite upon the top of the prime 
cenductor. Thete it turned upon its axis forme 


Uttle time, and chen gradually defcended; turn- 


ing upon its axis as it had done in its aſeent, and 
ſo continued till it was ſo much below the top of 
the coating tlrar we could no longer ſee it. But 
ſort after this, a very great flaſn was ſeen; 2 large 
exploſion was heard, and ſtrong ſmell of ſulphur WAs 
perceived all over che room, à round aperture was 
cut through the fide of the jar, as: fine as if it Had! 
been eut with a diamond; rather more thaw-thres! 


: qvarters of an inch in diameter, and between two 
and three inches belo the top of the coming; and; 
_- the coming was torm off all round the aperturez- 


about three or four inches in diameten 0 _ 
wn pretty: ſtrong one; of crown glaſs :- 

I .chen-tovok: another jar, ſo hke the flrſt, char 
when both were whole J cod not eaſily perteive - 
any difference between them: I then atterripiadi | 


and 


ball af — who ſeen; — grusewsiy, — 
charged itſelf with a great flaſh, and explosion, 
and at abqut the ſame part as of the firſt jar, hut 
inſtead of the aperture which was made in the firſt 
jar, there was a circle about three quarters of an 
inch diameter, as white as chalk, and the coating 
torn off round about ãt as heſone. I pon touch - 
ing the white part, it Quit outs _ er 
to be glaſs in a fine nere #35 6 
ty (hich made Me. Coottable fox we were io | 
n oh | 6; (Pr ifs 
nds ee waar macding: Koog di- 
ectly between vs and a windew, which was Rot 
above a yard fnora it. I don't hear that this ball 
of fire has heen produced by art hy any one ar 
I erer eee . fande wo 
I had e PP? ſeeing Mt. Conltable this: | 
day, and of reading the account of theſe expect» 
ments to him, and to the beſt oſ mne | 
PFF i | 
Mr. Conſtable thinks it would mot be difficule 


___ to'reper the experiment, and v produce the ball | 
ol fire at any time, provided the jar is large, and 
not eoated to near the top, and chat che wire 


communicating from the prime conductor, to the 
PITS ; CE | | | inſide 


7 
2 
8 


ſelf, were preſent when Mr. Henley endeavoured 
to produce this appearance; but though every 
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inſide of the j jar, is made to W aal 
glaſs tube (which is certainly! of great advantage 
in making experiments of this kind) and that the 


machine aas erf kotz, . not, i wHP Gar in yo 
to ene ir. e 
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The fact mentioned . in ache r deter! is 
ef a very remarkable nature, and being perfectly 
well aſcertained, it is of i importance that it be ge- 
nerally known, and kept in view. For though 
no perſon that has hitherto been made acquainted 


with it has been able to repeat the experiment, 


others may be more fortunate Dr. Franklin, 
and, if I miſtake not, Mr. Canton alſo, and my- 


expedient that any of us could ſuggeſt was made 
uſe of, we had no ſucceſs, ard 1 have ſeveral 
times attempted it in vain ſince. I ſhall nl, 


kovever; deſiſt from my attempts. 


Mr. Arden's own evidence is ene ful 


cient to authenticate the fact, and I have ſince 


had from Mr. Conſtable himſelf the ſame account 
of it. Could we repeat this experiment, there 
would not, I think, be any natural phænomenon in 


which the electric flu id is eee. that we 


could 
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could not imitate At pleaſure. This ei 


alone makes it a very intereſting object of 2 
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Bren 113 Ke. ' The follc owing: e 
on this ſubject may perhaps deſerve your at- 


tention. 1 had long ago obſerved, that on Brat 


ing through an infuſion of litmus, the fame 


change of colour was produced as when it was ex- 


poſed to the action of fixed air, or other atids.. I 
ut about two ounces of the infuſion into two 
call cylindrical” glafſes; one of which ſtood on 


| the table as a ſtandard, while I breathed through . 


the other. Before the end of the third: expiration 


the latter became red. I then added to it two 


dtops of a ſaturated ſolution of fixed alkali; 


| which reſtored to the infuſion it's blue colo. 


After three deep expirations, however, the liquor 
became again fed. I then added to it ten'dropy 
more of the lixivium tartari; and after about 35 


or 1 expirations, the liqver again change 
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on fitted air, the alkaline liquor was not only neu- 

tralized, but ſuper ſaturated, or acidulated, with 
the mephitic acid, as I ſuppoſe this to be: the red 
colour, thus given to the infuſion, flying off when 


the liquor was expoſed to the air; in the ſame 


manner as when it has been impregnated with 
A 

Theſe trials ſeerdits! pech that the quantity of 
fixed air, or at leaſl of a certain volatile acid, 
emitted in breathing ; is not inconſiderable: as in 
three expirations enough was detained in the li- 
quor to more than neutraliſe two drops of lixiuium 
tartari. By a different mode of experimenting 
(in cloſe veſſels) perhaps the quantity of fixed air 
- Precipitated from the common air inſpired into 
the lungs might be aſcertained with ſome ars 
of accurac 

The 555 It of the following experiment was un- 
expected. by breathed through two ounces of 
pure water ten or twelve times; expecting that, | 
on immediately pouring into it a ſmall quantity, . 
of a ſtrong infuſion of litmus, the liquor would 
become red: but no change of colour was b. 
ſerved; and three expirations were requiſite, as 55 
before, to produce a red · colour. This ſeems to 
| ſhew that water alone will not ſeparate. fined air 
from the atmoſpherical air that has been —_ 
1 ue but dhat die herays, el at 
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office. An ac ident has 1 me fem pro- 
ſecuting theſe experiments; and particularly from 
trying Whether an alkaline ſalt diſſoſved in pure 


water 8 be neutraliſed by wes air e re | 


P. 2737 &c- © 1 it e. Beete to ſoppoſs "AY 


the electric matter itſelf furniſhes the phlogiſton | 
x6 the inflammable air, into which alkaline air 
appears to be converted? Volatile alkali in itſelf 
contains a very large portion of inflammable ſub- 
ſtance. Thus nitrous ammoniac, or nitrum lam 
mans, that is, volatile alkali neutraliſed with ſpi- 
rit of nitre, deflagrates without any addition of 
inflammable matter, or by means of heat alone. 
The electric fluid may poſſibly add to the quan · 
tity of inflammable matter contained in the alka- 
line air, by carrying phlogiſton with it from the 
bodies that conduct it: but I think it's principat | 

and moſt ſtriking effect, in this curiops experi- 
ment, is it's withdrawing the volatile alkalz from 
our cogniſance; poſſibly by cauſing it tõ form a 
combination with ſome other Fade, which 
_ renders it inſoluble in water,” 720 
Zut may not the electric park, in Alls eile 
act merely by it's beat; and might nor dry alka- 
line air, confined in a tube made red hot, under- 
go ſome ſuch change? I do not remember that 


you ever tried d alkaline air, in your experi- 
ments with tubes in a fand heat hut! in your 
e ng pirit of e (as 

=... 
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it 1 FIREP hoes: printed, page 422, line 7 
from the bottom) preſented an increaſe of elaſtic 
matter; though it had been pee to tiny more 
than a boiling het. e 
P. 225. I long ago obſerved, ich. no mal 1 
degree of furpriſe, the evaporation and condenſa- 
tion of mercury at the top of a barometer in my 
poſſeſſion, which terminates in a ball; nor can I 


now account for ſome of the ſingular phznomena © 


preſented by it. It is placed on the ſouth ſide of a 
. window facing the weſt ; and at the diſtance of 
nine feet from the fire. On inclining the tube, 
ſo as to fill the bulb; and then erecting it; I 
could, within twenty. four hours, with a ſtrong 

magnifier, perceive ſome hundreds of globules 

condenſed on that ſide of the bulb which faced 
the window or the light. Theſe globules increaſ- 
ed daily in number and ſize; ſo as, in a few days, 
to be viſible with the naked eye; and at laſt to fall 
down, and be ſucceeded by others. Theſe ap- 
pearances have preſented themſelves at all times 
of the year; nor does a ſingle globulc appear on 
any other part of the hulb. : 

But the moſt ſingular. ciecumiiance 4 is that, on 

| turning the tube half round, freſh globules would 

appear on the fide now facing the window; while 

thoſe now turned to the oppoſite ſide would gra- 
dually diminiſh in bulk and number, and at length 
totally diſappear. This diſappearance cannot 
| 8 be aſcribed to the ſuperior heat of that 


| fide 
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ſide of the bulb which now faced the fire place: 


as the ſame events have conſtantly taken place, 


when there was no fire in the room. I cannot 
plauſibly account for theſe appearances, by the 


mere influence of heat and cold, on the oppoſite - | 
| ſides of a bulb not one inch and a quarter in 
diameter; in which the fide facing the window, 


on which the globules were condenſed, in the bot 


months, muſt neceſſarily be much warmer than 
the oppoſite ſide facing the fire, .in the winters. 


from which nevertheleſs the globules y would eva- 
porate and diſappear. 

P. 234, &c. In a late publicarion,” M 1 
Waſſerberg (Inflitut. Chem, Tom. iii) aſcribes a 


ſomewhat ſimilar property to the nitrous acid 


when combined with biſmuth. He affirms that, 
whatever methods he uſed to produce a perfectly 
ſaturated ſolution of this ſemi-metal in ſpirit of 
nitre, he could not. ſucceed. On adding more 
biſmuth to a ſolution of this kind, a copious 


precipitate falls to the bottom; and the ſolution 


ſtill continues ſtrongly acid, 
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* U M B E "Pp W.- 
. on this Volume, with which 7 was . 
voured by Ma. WATT. 
Pacr 149. I ſuppoſe the white 3 
1 be lead, ſublimed by the help of the acid, 
and which would not be diſſolved by ſpirit of ſalt, 
which forms with lead an inſoluble Tl, called 
plumbum corneum. The orange colour was 295 
. ſome phlogiſtic matter the lead had attracted. 
| P. 226. Vitriolic acid air, being a bare | 
ſulphur, ought to diſſolve and volatilize mercury, 
„and would, on receiving more phlogiſton, or _ 
; perhaps 85 heat alone, become an ethiops 5 
neral. 1 
. 248. T he cauſe of the great volatiliry of ' 
the mixture of vitriolic and nitrous acid is, that 
the former has a much more powerful attraftion 
for water than the latter, and by depriving it of | 
the water leaves it in an incoercible ſtate. It 
ſhould be added, that the nitrous acid having 
the ſtrongeſt attraction for phlogiſton, takes 
it from the vitriolic acid, and thereby increaſes . 
its own volatilit yx. PE 
P.255. Was not this powdery ſubſtance corro- 
; Boe Jublimate? Perhaps this is an eaſier way than 
the common one of making that preparation. 
P. 298. The ſteam A5 water is s alſo a vehicle of 
found. „„ 
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Dear Sir, DT TH een 15 


1 at length Anithed 1 5 apparatus for i im- 

pregnating water wich fixable ait which I men- 
tioned to you ſome time ago; and can now aſſert 
from experience, that it is attended with every 
advantage that I expected. The incloſed drawing 
will ſyfficiently point out to you the. different. 
parts of the apparatus, with their uſes; but for the 
fake of thoſe who are leſs converſant in theſe ſub-, 
5 Jecke have eee a particular explanation. 


: am, WE e WITHERING! - p 


| A. 5 K's veſſel, boch 10 ibehes high in the N. 0 0 


1 part, and 64 inches diameter. 


B. A glaſs veſſel, about 12. inches high in 10 ea 
nical part, one inch and a half in the neck, and 1 


5 inches dlameter at the bottom. 
C. A copper pipe paſſing through the ſtopper of 


the veſſel B,. and tied oy into the IRE | 
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D. A fexible a air 1 tube made of 3 lea · 

ther, and kept hollow by means of a ſpiral wire 

paſſing through its whole length, 

E. A conical braſs Pipe, views a (erg n. | 

to the tube D. 

F. A conical pipe, with a bop cock Gi ; into this ; 
pipe the end of the tube E i is #01 arti en - 
ſo as to be air tight. 

G. The ftop-cock cutting off all communica- 
tion with the atmoſphere when the pipe E is 
removed. | 

H. H. Two large hogs bladders, each of which 
., ought to hold two quarts, f 

I. A ſtop · cock to prevent the water Hung into the 
bladders when the 'veſſel A is agitated. I 

Kk. A bladder, tied to the crooked' rube with cho . 
ſtop· cock, 35 

L; which occaſionally. opens or ſhuts the com- 
munication with the veſſel B. 1 1 

M. A glaſs funnel, accurately freed with the uk 
ſtopper CG. 

O. The aperture fitted with a glaſs 6 from 

. which the impregnated water is to be drawn for 

uſe. Or inſtead, of the glaſs-ſtopper, a filver- 

cock might be more conyeniently applied. | 

P. The ove PEA e W A. 
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| This apparatus is ein "Y g wich 48 die im- 5 


pregnation of water with fixable air, and with 
all the other ingredients which are found to 
_ exiſt in the moſt celebrated mineral waters. 


5 In order to effect theſe purpoſes, fl, fill the vel. gl 
ſel A with pure water, and add the other in- 
gredients, when ſuch are required; ; and in the 
due proportion to the quantity of vater, which | 


| _ will be about five quarts. 
| 4, Put i into abe veſſel B, as much marble or 


FT. 25 


a 


1 


7 « Let the mouth of the Des be. well fured 


with a cork ; through | a hole in this cork... =” 
the tube P, aud upon the cork | put melted eal- 
ing · wax of the ſofteſt kind, or elſe e 


Wax, ſo as to make the whole air-ti 


5th. The Mouth of the veſſel B mult be oppo 


with a piece of mahogany prepared i in. the 
5 lowing t manner. Let the wood be tur ned. i in £ 


lathe in a conical figure, | Wes a little 1560 1 — 


what the mouth of the glaſs will admit. 


this piece of wood into melted bees War, 221 


= hear che wan until the wood 3 to grow 


| 7 CA 0 . = 
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black. When cool, turn it again in a lathe 1 
until it fits the mouth of the veſſel. The tubes 
C, L and M are fitted i into holes bored through 07 
the wooden ſtopper, previous to its being 1 im- 
maeerſed in the melted bees wax. | 
tt Puſh the tubes C, I. M, through their; re- 
| ſpective holes in the wooden ſtopper; preſs 
„ © ſtopper into the orifice of the. veſſel 9 5 
= . Fr cement the whole with Galen, or model- 
þ Wax. | | 
* Shu t the ſtop- cocks 1 and 'L; having previ- 
1 ? Bar oreſſed he air, out of the bladder K; | 
po it the ſtop-cacks G and E; then ſqueeze the 
ir out of the bladders HH, and afterwards 
1G the conical pipe E into the pipe F. N 
Sth, Pour about à large ſpoonful of the acid of | 
vitriol, known by the name of oil of vitripl, 5 
1 through! the funnel M, and Hopi it with its ſtop⸗ 
per N. The fixable air now let looſe by the 
| Eferveltence in the veſſel B, riſing, through the 
tube C, paſſes into the bladders H H, and di- . 
ſtends them 5 
geh, When theſe bladders | are diſtended, open the ; 

, ſtop cock J, and from the aperture at O, 
draw, out about a quart. of water, The ſpace 8 
formerly occupied by the water f drawn out 
* wilt Bow be filled with fixable air, which pre- 
"ſently begins to be abſorbed by the remaining 
4; 

Water, and i is till ſupplied from. the, bladders | 
7 10 59 and yy the e mixture in the 
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t ee roy more -vieridlic ace KIN 
added through the funnel M, ſo that they ma 
be kept conſtantly and pretty fully diſtended. -: 
16th; if an impregnation is ſpeedily. required, turn 
the ſtop-cocks at G and E, and pen that at. 
Then ſeparate e pipe E from the tube F, _ 5 
4 9gitate the veſſel A. During this time the fix 
able air that is produced, paſſeg into the bladder „ 
K; from which it may afterwards. be prefled + 
into the other bladders when. the two parts 0 
the apparatus are again united. 
1 ith, „During the agitation, cloſe the ſap-cack a at 5 
I, opening it only octaſionally to replace from 
the bladders H H the fixable Air abſorbed by IR. 


** #7 p 


the water. | 55 
ketb, If a ſtrong impregnation is required, this 
„ proceſs mould be carried on in a room, the heat 
ol which does not exceed 480 of Parhenheit's 15 


der moge k,, ha ah ed 
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Kale ons for preferring i this i dpparats to that ? i com 
01 fs 5 5 I 


5 1 * can FA W 4 11 expenee · 1 
2d, Should any part be broken, he. repairs 1. 
much more practicable, and leſs expenſive. 
3 The whole quantity of fixable air procdgeadle: 5 i 
converted to uſe, and conſequently AN ET. 
waſte of the vitriolic acid. | „ 
4th 11 
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Kh, in impregnac regnates three times the quantity of | 


water at one . more As Ne, ms: FORD ” ( 


leſs trouble © oy 371 . 
5th, The water * W Wan remains oY 


ſo, if the joints and cocks are made perfectly 


air- tight and it may be drawn off at different 
times without injuring the remainder. 
1 it may be neceſſary to obſerve that the 
impregnated water receives no taſte from the 
bladders; and that if the veſſel A with its wa- 
ter ſo impregnated be ſeparated from the veſſel 
* at the conical parting F, F; it may be i in- 
colt i in a e mahogany caſe, out o 
the lower part of which the ſilver cock at O pro- 
eas, and thus ſerve for an ornamental as well 
as a luxurious and ſalubrious addition to our 
* ideboards, particularly ; in the le, and au- 
tomnal ſeaſons. 
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W. B. In order that the ee may continue 


perfectly air-tight, it will be neceſſary to 1 
them about once a year avid 3 92881 ſmall quantity 
of unſalted lard. ba 


Modelling wax may bs had at the engravers, o or 
it may be made thus. To half a pound of melt- 


ed bees wax add two ounces of tallow and one 
ounce of Venice turpentine. Red lead or Spaniſh 
brown may be added in quantity ſufficient to give 


it a colour. Continue 8 ke mixture until 


it is Sold. | eee eee 267 19 EW 
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: 1 out of the flaſk, 
| 22 With 1. i fired the air Nag the flaſk 
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1 . 5 e 18th April, 176. ö 
x had. fe. e an opinion that it might 


be determined Whether. heat is heavy or not, by 
firing inflammable air mixed with comm air, an 


Th 


- applying them, to a nice balance; but as I con- 


ceived the danger of paſſing the electric ſpark 
through ſo combuſtible a mixture in a cloſe. veſſel 
to be greater than it is, I was deterred. from mak · 


ing the experiment; till, being encouraged by 
you, [ procured a copper ball, or flaſk, which halds 


three wine pints, the weight 140z. with a ſcrew 


ſtopper adapted tq it, and began with ſmall quan- 
Ns of inflammable and large ge quantities of com- 


mon air, which \ were fired wing the leaſt danger. 


Uo then Hereaed/ the bulk of the inflummatile; air 
to half that of the common air, which when fired 
made the flaſ very warm to my hand; and every 


au applied a long glaſs tube faltened to the 


pe of a pair of bellows, to blow the phlogiſticated 
1 1 obſerved a 1 eſcape 
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- Ps method I vſually practice tq mix the airy 
in any proportion, is accurately to fill- a meaſure 
with inflammable air, and reſt it in a tub, with 
Its rim barely under water, hanging over the edge 
of a ſhelf, ſo far as to admit one leg of an tes 
ſyphon, the other leg being cloſed.” but afterwards 
ned, and the copper flaſk inverted upon it, but 
oſed with its ſtopper when the meaſure pf, ajr has 
: hogs: plunged under water, to. force it out through : 
the iyphon, have ſometimes exhayſted the com, 
mon air to admit the inflammable air into the flaſk, 
but I do not find that that circymſtance produces any 
difference in the reſulr of the n main « experiment. 1 
My next oblect was to adjuſt the bee in 
ſuch a manner as that I could always be certain to 
weigh to leſs than a grain when it was loaded with 
the flaſk and its counterpoiſe, and conſtantly ex- 
amineq it at the beginning and end of every ex; 
periment. The apparatus being ad) uſted, 1 I pro- 
deeded to make the experiment I had in view, and 
always accurately balanced the flaſk of common 
air, then found the difference of aveight after, the--- 
inflammable air was introduced, that! night K 
- certain I 15. 1 the proper propo tion of 
eich, the electric ſpark having paſſed through, them 
2 2 faſk Se f ot, ot, and ws cooled by expoſing : 
to the common air of the room; it was then 
Hi: up again to the balance, and a boſs. of 
weight was always found, but not conftantly the 
bun vpon an ayerage ir Was a About two A Wi. 
15 hve * air in 2 vel ue 1 tw yo 
venture to do it, and have obſerved, 'as you 10 
2 oy 9 the glaſs 45 5 Clean and 00 900 
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15 70 wink theſe- 

nicating to your philoſophi ical intance it may 
be depended upon that the circumſtances: ap- 
peared to me as l have repreſented they whatever | 
Rey 11 55 0 7 found to e „ e en 


. 
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lam, withgreat elm 5 2 1 
> g ſerrant, : 


e Waren. 
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T he preceding article, LAY coming too late. to | 
9 be wed rig together with the reſt o the volume, N 
i 1p noticed in * contents of 1 5 1 te 
ought. proper to inſert on. agcount t ve 
merkable faßte! it exhibits, | e ON te | 
| "Dr, 'Witheting and mylelt were Re ben 
| the mixture of common air and imflammable air 
vas fired repeatedly in the cloſe copper veſſel, and 
we obſerved that, notwithſtanding all the precau- 
tions we could think of, the veſſel certainly weigh- 
ed leſs after the explofion than it had done befgrę. 
I do not think, however, that ſo very bold an 
opinion, as that of the latent heat of bodies con- 
rributing to their weight, ſhould be received wich- 
out more experiments, and made upon a till larger 
ſcale. If it be confirmed, it will no doubt be 
thought to be a fact of à very remarkable nature, 


and will do the greateſt honoyr” to oy ſagacity of 
a Warltne, WM.” 
— wulf 


Air there is a great diminution 
| whereas in the ring © of eee 75 * a 225 


305 as A p b E N D 1 X. 


. * 


moifure on the inſide af the cloſe glaſs: veſſel in 


which 1 afterwards fired the a Ea air, he ſad : 
| $ dinion be had long enter - b 
tained, via. that common air depoſits its moiſture 
icated. With me it was a mers 


that it confirmed an 


vrhen it is p 
random e 


iment, made to entertain a few 


loſophical 3 who had formed themſelves into | 
a private ſociety, of which * . ern me the 


honour to make me a m ember. 


After we had fired the a of common 27" 
inflammable air, we did the ſame with dephlogifticated 


and inflammable air; and though, in this caſe, the 


light was much 'more intenſe, and the heat much 
| greateſs the exploſion was not ſo violent, but that 
4 glaſs tube about an inch in diameter, and not 


exceeding one tenth of an inch in thickneſs, bore © 


it without injury. Nor ſhafl we wonder at this, 


hen we-confider that the expanſion of air heat 7 
does not go beyond four or five times ies bulk. It 


is evident, however, from this experiment, that 


: little is to bs expected from the firing of inflam- 


mable air in compariſon with the effects of gun. 
powder; befides that after firin * of inflammable 
the bulk of air, 


_ of air, 
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4 R. common, ane by ine m. 


ry, 150 the purity of it in different circum- 0 


ſtances examined, 269 not injured by perſpira- 


tion, 27 55 nor he” ſteam, 281; the electric ſpark. = 


taken in it, 2843 injured by dephlogiſlicating che 


calces of copper and iron, 288 how affected by 
the growth of plants, 2963 meliorated by them, 
299, 305, 309; injured by flowers, 311; abſorbed ; 


by the willow plant, 321; not altered by being 


expoſed with water to a long continued hear, 5 
42 the quantity phlogiſticared by reſpiration . 
1 by heated mercury, ii. 116; decompoſed fr 
by inflammable air without any e of 


- fixed air, ii. 124. 


Alkali, cauſtic, impregnated with nitrous vapour, i | 


1 and expoſed to heat, 416. 
——, Volatile, from the calx of iron, ii. 30 1. 
| Alkaline liquor, volatile, expoſed to heat, 422. 


155 — - air, its quick e by heat, 1 ii. 378. 
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= i formed by the volatile vitfiolic acid, 
1223 dephlogiſticated air from it, 126; air from 
it diſſolved in water, ii. 166. 
Animal. ſubſtances, attempts to preſerve, them i in 
nitrous air, 69; their influence i in prodveing wme- - 
green vegetable matter, ii. 53. : 
A. den, Mr. his account of a ball of fire produced 
by electricity, ii. 379. 
ves, wood, imbibe fixed air from the atmoſe 
phere, of piicoal, da the ſame, 3923 —- of 
Bone, do not attract fixed air, . 85 mixed 
wich nitrous acid, 

Beef furniſhes ; a pabulum for the green eget» | 
ble matter, ii. 545 putrefying i in mercury, ii. 78. 
- Bewly, Mr. his obſervations on pyrophori, and 
by. diſcovery of a purely alkaline one, 479 his remarks' 
| on, ſome parts of the preſent volume, il. 38 E 
Bile, impregnated with nitrous air, 1 
Birmingbam, an examination of the air in ange 

rent parts of it, i 

Blood, purcehying | in water, i i, [7 ; in mercury, | 

; Il, 82. 8 

Boiling, does not extract inflammale air from 

roots, &c. ii. 74. | „ 
Bovey coal, contains fixed air, 393. 9 
Brain, putrefying in water a pabulum * the 

green vegetable matter, Il, boz e in mer- > 

cury, li. „ 5 
e its 4 ir examined 405. 
"4 3 i W | Cobbs ag 
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| Cabbage, i its effect on the pr uction of vegeta 
bie matter in water, ii. 22.. 


Calces, metallic, their attraction for the nitrous | 
acid, ii. 2333 produced by diſſolving. the metal 


in mercury and then agitated in 1t, 1 31. 


| —— of copper and iron, their effect on air, 288. 


Carots, air from them putrefying i in water, ii. 70. 
Cbarcoal, abſorbing different kinds of . 62 [ 
its effect on inflammable air, 378. 4 
Cberries, putrefy ing i in water, ii. 7 3. 
Copper, gives no air in ſtrong ſpirit ol nitre, 
44, 4415 diflolved in ſpirit of nitre, and depoſited 


from it in a long continued heat, 414; does not | 
then deliqueſce, 489; precipitated from a mon | 


in volatile alkali by heat, ii. 375. 


Cruikſhank, his miſtake _ reſſ . to fixed air 5 


from perſpiration, ii. 10 %/%/9 
Dephlogifticated air, the hiſtory of 8 


relating to it, 1923 expelled by heat from man- 
ganeſe, 203; from lapis calaminaris, 206 from 


Wolfram, 208 ; from green vitriol, 21535 from 
blue vitriol, 226; from white vitriol, 228; from 


turbich mineral, 230 from alum; 236, ji. 143 
from quicklime, 2383 a very pure kind of it from 


mercury, 245 z the preſence of earth in it; 260 ; 


injurious to plants, 3263 emitted from the green 
vegetable matter in water, 338; from water, 13543 | 
from ſea water, 3 563 obſervations on the reſpi- 


Wee of i ity i. 1555 368; ß by nitre, ii. I 42a 
os ce 7 ol 
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370; Gaol to the production of precipitate 


per ſe, ii. 1 523 a long time een with 1 iron, Fa 


MH. 154. 

Detonation, the 11 0 of i it; 2 114. | 
Dining rooms, en on the air of them, i 
278, 

Dor ders, cured by fixed: Air in Holland, 490. 

Earth, the ages of 1 it in p IRA ook 
| 400% 1 
Eariiy ſubſtances difolved in ſpirie of ſalt, 86. 

Electric ſpark, in common air, 284; does not 
affect inflammable air, 367 ; j produces eee 
ble air from alkaline air, ii. 218. 

Electricity, a ball of fire produced by i it, ii. 379; | 

Ether heated with oil of vitriol pioduces a Nen 
matter, 122; expoſed to heat, 418. | 

Fat, in water, no pabulum for the. green vege- 
table matter, 11. 61. 

Fiſhes, putrefying in water, „ furniſh Aa pabulum 
for the vegetable matter, ii. 53; putrefying in 
mercury, il. 78; how they affect the air in water, 
4i. 136 ; how they are affected by nitrous air, ii. 140. 

Fixed air procured from oil of vitriol and ether, 
384; imbibed from the atmoſphere by ſeveral 
ſubſtances, 388; not extracted from crude anti- 
mony, borax, &c. 396; expoſed to a long con- 
tinued heat, 398; a ſaline ſubſtance formed by it 

and the earth of alum, 44 5 extracted from ſeve- 
fal ſaline fubſtances, ii. 1643 applied to an in- 
flamed breaſt, * the a of it in cominion 


ka at 


| Tus INDEX 3% 


air diſcoverable by reſpiration, ii. 108, 3843 by 
putrefaction, ii. 118z and by the un of . 


Fable abr; 1 126. © 
Fixed air, water impregnated withi it, inj urious to 


the roots of plants, 3293 preſerves fleſh meat, 461; 
uſed in putrid fevers, 463 recommended for 5 5 


en the ſtone in the bladder, i 

| Flowers 1 injure any r.. | 
Fluor acid air, expoſed to heat, 431 3 1 it bad 
been cold diſſolves glaſs when heated again, 433 
water impregnated with it freezes, but with a 
conſiderable degree of cold, 443. 


Fontana, the Abbe, his miſtake with reſpect ons: 
the reſpiration of dephlogiſticated air over lime 
water, ü. 158; and with reſpect to the nitrous air 


in meaſuring the! THOR oF one Ln of ar ti; 
1 | 
Froſt, ſome experiments on it, 443. 
Gall, putrefying in water, ii. 61. 


Galls, a ſolution of them on influnmable. 


air from iron, 360. 


Glaſs, flint, blackened by „ 


air in it, 368; its tranſparency recovered by heat- 
ing minium in it, 375 3 corroded by water expoſed 
to a long heat, 400 ; a very thick. tube burſt by 
a a ſponcaneous exploſion, 4283 —— jars, obſerva- 


tions on the breaking of them by electric explo: : 


- ions, ii. 286. 


Glauber alt air f from | it diſolved i in x water, . 


165. 
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Orten vegetable ani; | Lephlogiicated air from 
it, 338, i. 213 by means of light, 342, 346, 3455 
the hiſtory of it, ii. 32. 5 

Heat, continued, does not affect nitrous air, 46 3 

its effect on ſpirit of falt, 92; various ſubſtances 5 
| expoſed to it, 406; occaſions a depoſit of lime 

and iron, &c. from water in which they had been 5 
diſſolved, 412 of copper and mercury from their 

ſolutions in ſpirit of nitre, 414; and of copper from 

a a ſolution in volatile alkali, ii. 3753 ; the power of 

different. kinds of air to conduct it, ii, 375. 

Hot houſes, the ſtate of the air in them, 274. 

 Inflammable.air, not changed by heat with liber- 
ty to expand, 463 produced from phoſphoric acid 
and minium, 136; from iron by an infuſion of 
galls, 360; from cream of tartar, 401; abſorbed 
by the willow plant, 322 ; expelled by heat from 
oil of turpentine, 363 ; no acid diſcovered in = 

364, 377; not affected by the electric ſpark, 367 ; 

decompoſed by heat in flint glaſs, 36 ; how alfe&t- 

ed by * 338 3 contains the ſame quantity | 
of phlogiſton with nitrous air, 378, a ſpecies of it 
from ether, 474 the beſt nouriſhment for the 
willow plant, ii. 1; decompoſed in its naſcent 
ſtate, and phlogiſticating air, ii. 84; common air 
decompoſed by it without any appearance of fixed 
air, ii. 124 ; how affected by urine, ii. 132.3 pro- 
duced from alkaline air, by the electric ſpark, ii. 
2183 its great power of condurong, heat, ii. 378. 
Ingenhouſz, Dr. his idea of the origin of air pro- 


dueed in vater, li, 245 of the . of the green 
vegetable 


ain 


Tax. 1ER 


vegetable matter in water, ii. 3 33 his miſtake » with 


reſpect to the air from the human ſkin, ii. lots 


* 


Ht Tm acid, 114. 


and to the reſpiration of NERO air, ii. 
1 Ag: 


and fixed air, by being expoſed to heat, 4133 the 


ralx of it eee by air e a body 


of water, ii. 299. 


an, and Jalphr, in into s pate with 
water, ait from it in _ tem 
eee in 83. 


| m 0¹ { the at- 


Landriant, sig h his- peaking. of aeg. 

rated air from turbith mineral, 20. 

N e e, en ſtieated air from it, * 

26h. | 

Lane uuplhfon fon, t the inveftiguide of i ic i ii mel 
Lavoifier, Mr. his miſtake concerning air from 

 EhayCoal and the precipitate'per ſe, 38. 
Lettuce, pure air produced by means of i it, ii. 44. 


Ligbt, neceſſary to the production of air from 


green vegetable matter, 342, 346, 348, 489,11. 18. 


Lilies, their effect with reſpect. to te: youu ve- 


8 matter, ii. 48. 


Lime, dephlogiſticated air Hons? it by oil 61 5 vie 


" tris); 238; hr Teng TE _ RE water ape wy 
heat, 413. 


| 1 — Water, preci pirates iron from Aa. clonen 


in ſpirit of nitre, ii. 99 
Liver of ſulpbur, dhe e, the colour of.ma- 


'D „ Macgurr 
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tron corroded | by Rams in long continied Y ; 
"$313 depolited from water impregnated with it 
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wards, 458 neee white matter 
by dil of vitriol, 121; no dephlogiſticated air 


* = Var INDEX. 1 


ft 


ee wer, Mr. remarks on his art 


225. 1 
Mancbeſter, th examination of ajr from 1, 21. 


Nanga, dephlogiſticated air from it by heat, 
203; by oil of vitriol, 239 ; M IE | 
mal ine e g 
NMlurine acid, the edu vf ir owing: to carthy hin- 
pregnations, 9, &c. the colour given to it by various 
5 earthy ſubſtances, 86; ſaturated with various ſub: 
ſtances, and then expoſed x04 cont ; 


tinued heat, 103; 
the colour of its impregnations diſcharged by cal- 


eined cream of tattar, 109 by liver of ſulphut 


and flowers of zine, 114 expoſed to air after- 
depoſited 


from any ſubſtance by means of it, 2 40 Ae. 
giſticated by metallic calces, ii. 257, AA by i 


5 


Marine acid air, expoſed to continued r 101 "hy 


unites with flowers of zinc, 459 ; ſaturated w. th 


minium, and Ons propped me nitrous va- 
8 389. 


: Meadows, the probable caole of their being fo 
Werd by water, ii. 31. 


Mercury, the bade Atebdeng its alvrion: 
eee, acid, 40; its converſion inta a black 


powder, 148; fuper-phlogiſticated | by agitation 


415 pure water, 159; in in ſpirit of wine, 161, 103 7 


converted into a white powdery ſubſtanee in its 
progreſs to dephlogiſtication, 1743 into precipi- 


tate 9 ſe, 1 * into mall W ome : 


icle gar, 446. | 
Magnet Jim, of the earth, a hint to. account for it, 


4 13 
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rer LN,DEX. 493, 
kinds of water, 178; in ſome acid Tquors, parti 
cularly vinegar, 181; Hin beautiful globules 
in water, 181; effecl of its long continued agi. 
tation, 184; depoſited from a ſolution i in ſpirit of 


nitre by hear, 4143 in vapour, a non-condu@or of 
electricity, 426; z i. 291 ; air from ſubſtances pu- 
rrefying in * ii. 1 ; its OY, in virriolie. 


acid air, ii. „ 8 1 
Metals, ruſting i in air, 2 5 53. 12 ge 5 
Mice, putrefying in mercury, ii, 9. : | 
Milk, putrefying in mercury, ii. K 2 Ag 
Minium, yields air with the iespbettese id, 1 11767 3 

* colour of it changes with heat, 429 diſſolved” 
n ſpirit of ſalt, and expoſed to heat, 442.3 des! 
3 the marine acid, . 43690 1 


4 25 6 


Mire, attempts to W dephlogiff bed hs! 5 


N 79? 


from it, 249. 
* Nitrous 400 the ae "of it derived from 


phlogiſton, 153 * changes from orange to green | 
by keeping, 11, 4633 in one caſe-of a deep red 


colour, 16 depoſits a White matter in confined 


heat, 17 ; made free from all colour, 14 nearly 
ſo at its firſt production, 4833 yet the vapout ot 
it phlogiſticates air, 25 produced by impreg- 


mating water with nitrous vapour; 663 over the 
cryſtals of oil of vittiol becomes of a deep blue, 
4543 attracted by the calces af metals, ii, 233 


eſcapes from a mixture of vitriolic acid; ii. 244. 
Nitrous air, not changed by heat, with or with= | 


2 wake to expand, 46 not affected by ſteam, 


of „ by a ls Ei hs wipe 48 
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88 in bieden of blue and white ee 511 
paaſſes ſuddenly i into a dephlogiſticated ſtate, 56; 
a quantity of it kept ſome years, 62; diciniſhed 1 
by the electric ſpark, 63; by pyrophorus, 64; it | 
| preſerves animal ſubſtances, 69; abſorbed by olive - 
oil, 75; deceptions | in meaſuring the purity of a air, 
by it, ib, contains the ſame quantity of phlog iſton = 
with inflammable air, 378; imbibed by Wat 
and emitted again, 454 ſeemingly chapgedi into 
inflammable air, 455; the reaſon of that appear- 
ance, ii, 83, &c. no water diſcovered. in the de- 
compoſition of it, ii. 1731; changes in it when 
produced from iron, ii. 1733 changes the calour of-. 
4 ſolution of capper in, ſpirit of nitre, ii. 1753. x-, 
poſed to water in a ſand heat, ii. 177 ; long kept 
in water, ii. 176; readily diminiſhed by. paſſing. 
through water, ji. 190; its different ſtate affects 
the certainty of aſcertaining the purity of air, br, 5 
means of it, ii. 183. 5 
Nitrous air, dephlogifticated, produced. from, ni-. 5 
trous air by iron filings and hrimſtone, 593 its 
conſtitutian, ii. 192, 203, 371 produced i in great 
abundance ſram a ſolution af. copper in ſpirit. 
of nitte ang i iron, ii 200, 372; from the ſcales, 
of i iron, i ii. 3723 abſorbed by water and expelled 
again, ii. 213; mixed with alkaline air, ii. 216 
admitted to the juice of Anke ii. 275 a mouſe, 
breathes it, ij. 339. . 
5 | Nitrous vapour, conſtellizes alt of e 26 bo 
various liquid ſubſtances: impregnated with it, 8 


water n with 1 it, 65. 
. 1 ü ot 
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- Olt hives abſorb nitrous EN 57 "Exp | ofed 


to a continued heat, 419, = e 


Onlons, air from them purrefyingy' in warer, 5 
66; unfavourable to the 1 of of Eos 958 
getable matter, ii. Jt. 0 e OP TION 

Peaches, putrefying i in water; ü 3 2 

Perſpiration, not injurious t to air, 271 5 7 ll. 104. 

e ee acid, bpm peck Wich bittons Va- 


phlogiticated air; 3 75 1 — chelr- 11 
in water impregnated with fixed air, 3293 ; a, 
produce air in the ſun, 11, 23, Sig 
Pataoes, favourable to the growth of the i een | 
vegetable matter, ii. 49. ng 


Precipitate per fe, produced by 1o web command 5 
n 


agitation in water, ga ; r 1 phlogiſ, 
cated Air, ii. 152. 
 Putrefattion, the fixed. ar diſcovered by | it, i * 
1 18. WIR Ys © 
Putrid Jabber, more gffaſie than 85 ous | 
" Pyrophori, experiments an ther, and; a n 
ee made by Mr. Bewly, 479. : 
Reſpiration, fixed air diſcovered by Dy 11 hb OY | 
Salt, comme, water ſaturated. with 4 5 and en- 
poſed to a continued heat, 106. 
n water, dephlagiſticates air r from. it, 3 56 


4, 49. 
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Ses tweed, dephl GRIcAef; 219A "Noſe 
of it, © 
 'Ship,, ſtate; of the. air in the, hold, of. « one, 274. 
du, No air from 1 its pores, ü. 11% . 80 7 
Sound, in different kinds of air, ii. 295. 
Spirit of wine, mercury agitated in it, 1615 's 15 33 
xpoſed. to a continued heat, 417. 
Spur ge, its effect on the e of green 
ve etable matter, ii. 46. 3 1 
| Steam, its effect on air, VVV 
"Sulphur, produced from water impregnated with. 
3 acid air, 124 FE remarks. 9 05 it by N Mr. 
Bewly, 09 8 
Tartar, cream of, the coal of it diſcharges the 
colour of marine acid, i993 b: Air e from 
l . 
Turbiſh mineral, erstens air from | is, 


230. 
Wee air from. them, j i. 513  putrefying i in 
= Wien . 72 
=. - . Turpentine, oil 15 inflammable air expelled fig ; 
© 164633 expoſed 1 to a continued heat, 420. 
_ Urine, its effect on different kinds of air, ii. 129. 
"Vapour, i its conducting power, ii. 291. 
Veal, its effect on the green vegetable matter, 
i 67 ;'a tendon of it putrefying i in mercury, ii. 74. 


„ Vegetables, the effect of many of er w. in e- 
3 2 pure air in water, 11, 4. 
Vinegar, mercury agitated in it, I 51 15 expoled 


ta Honeinec heat, 40. 
9 5  Vitrioh 
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a | V tol, Hrimglion a ſolutionof; it” ects 
"Or 48; dephlegiſticated air from itz 215. 
—, Blue, air ftom it, 226. e 
„ wbite, air from it, 2283. 
Vi itriolated tartar, air from it diffolved-in —_ 
ji. 164. | . . e e 129 | 1 
Vitriolic acid cryſtallized bs nitfous vapour, a; 3 } 
450 expoſed to continued heat, 1174 depoſits a 4 
white matter when concentrated, 204 SIO 5 8 
ether yields a black ſubſtance, 122. 5 f 
3 ned with mitrous' ks; 4 36 J diſ. 9 
charges the colour of the nitrous acid, 438; ex- i 
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